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1. [bookmark: _Toc180138463]Introduction 
[bookmark: _Int_vvOB8D4W]For this report, I have been issued a task which seems simple yet is theoretically unsolvable, I will make a prototype vehicle go around a circuit as fast as possible using simulation software. I will be analysing the base performance of the vehicle, the modifications made and why they were chosen and summarising lap time improvements with every modification. I can modify this vehicle however I see fit, for example I can change power, weight, aero, ratios tyres and more but can only work with a limited budget, which is controlled by credits. To do this I therefore need to find the modifications that work the best together in order to get the quickest lap time possible. The car will be tested at Silverstone Circuit and Monaco, most of the car's testing has been done at Silverstone Circuit.  



2. [bookmark: _Toc180138464] Research/ background
My research on this topic is going to be related to general vehicle dynamics and overall ways to make a car faster, the typical thing people do to make cars faster is a simple remap to increase the power, although the optimum lap software doesn't go into detail about tuning it does have an overall power multiplier which has set maps in the excel spreadsheet which will be attached to this file. Some things that influence the lap time include acceleration and braking dynamics, as well as the influence of mass. In theory, the power to weight ratio will make the car faster you can either increase power or decrease weight (Hebert, 2025). Another influence on performance can be the introduction of additional aerodynamic components however these will increase drag so an even exchange of downforce and drag will need to be found, the same dynamic applies with tires and grip levels, tyre compounds can often be more beneficial than a wider tire due to this although this applies more to lower powered cars than this prototype vehicle I have been tasked with (Antosh, 2025). This vehicle has plenty of power to reach its top speeds easily on a bigger track. Another factor which could really change the lap times are gear ratios, however due to not being able to change ratios for different circuits, a more all-round approach should be taken which makes testing more difficult.
   


3. [bookmark: _Toc180138465]Main body
For this assignment I have implemented a lot of my own knowledge to try and get ahead of the majority with my lap times, my first thoughts were that everyone else will spend all the credits on power and tires however my main strategy is to improve as much as possible in the corners. The prototype vehicle weighed 975 kilos before any modifications and has 550 horsepower which is an already excellent power to weight ratio. All my testing took place at Silverstone due to its wide range of fast high-speed straights and tight technical corners, to me it seemed like the best of all the tracks I'll be using in this assignment.  
Firstly, the base vehicle has a lot of strong points straight from stock. It starts off with 550 brake horsepower, a good amount of downforce and a decent tire. The base vehicle made it around the Silverstone Circuit in 99.99 seconds without any modifications, My first modification to the vehicle was weight reduction which dropped the lap time by approximately 2 seconds, beyond this I underwent testing by adding parts on rather than reverting however my fully loaded specification sheet included the weight reduction, increased aerodynamic capabilities and improved tyres which overall led to a 7 second improvement on my Silverstone lap time. I believe this setup is better than any other I could make due to its increased stability and consistency, while increasing power can shave the same amount of time, the speed through the corners is lacking more than the aerodynamic cars, this is likely to be a traction issue backed up by the traction model in this case 
[image: ]
Graph from optimum lap software directly, (Hall, 2025)
This steep climb in the traction limit is considerably different to the grip and aero approach which had a much easier time dealing with the traction. This can be seen in the following graph which will be used for comparison.
[image: ]
Graph from optimum lap software directly, (Hall, 2025)
This shows how much better the grip car is with regard to handling, it is also worth noting that the better aerodynamics helped it reach a higher speed as well as being faster throughout the circuit, the “slower” car is exerting less force and yet still able to reach an overall higher speed. It is using 4000N of force and going 318 km/h compared to the powerful prototype which exerted 5137N of force and topped out at 298km/h on the track. The more powerful setup is not the most optimal setup as it is impossible to put all the power down on a track like Silverstone, this setup may have suited Le Mans however the overall setup of the tracks is generally smaller circuits.
The final version of my car weighs 915kg, has the standard 550hp which gives it a power to weight ratio of 601hp per ton, this makes it incredibly fast which therefore commands different modifications from there to make it fast around a track compared to in a straight line, due to m\y testing taking place at Silverstone I have applied aero map D as recommended.  simulation software on F1 simulators show that the fastest laps of Silverstone took place with medium to low levels of downforce (SimRacingSetups, 2025) however my aero setup is slightly more than a medium setup as a lot of the tracks specified in the assignment require more downforce due to their sharper corners

Although this assignment is about setting the fastest lap, this may not fall entirely on the car, the simulation software will always be consistent but not necessarily pushing harder to set a fast time, the human factor can be extremely important in making a car go faster, it's what keeps racing alive. In modern formula one there is a lot of car battles however in this season there has been a lot of respect earned for max Verstappen due to driving harder and fighting for the top spot despite not being in the fastest car (Mee, 2025). This simulation has not faced any driver changes due to the parameters of the assignment however the software is capable of such changes which is a good thing to note.


4. [bookmark: _Toc180138466]Conclusion

To conclude, I managed to shave 7 seconds off each track with my final car setup, which consisted of 60 credits spent of weight reduction, 60 credits on tyres and 30 credits on aero, all of these changes initially seemed small and unimportant saving approximately 1.5-2 seconds with each modification however with this combination of modifications the car dominated all tracks, the top end high speed is relatively unaffected by these mods due to the weight savings cancelling out the extra drag from the tires and aero therefore allowing the same top speed but much more grip in the corners, cornering speed and downforce were particularly important at Monaco with it being the smallest and tightest circuit


5. [bookmark: _Toc180138467]References
· Antosh, B (2025) ‘Do Tires really affect your car’s acceleration?’ SimpleTire Do Tires Really Affect Your Car’s Acceleration? | SimpleTire
· Hebert, A (2025) ‘Power-To-Weight Ratio: The Secret To Car Performance’ ShunAuto Power-To-Weight Ratio: The Secret To Car Performance | ShunAuto
· Mee, L (2025) ‘Max Verstappen's 2025 comeback was the most outstanding drive of the season - Romain Grosjean’ MSN Max Verstappen's 2025 comeback was the most outstanding drive of the season - Romain Grosjean
· Optimum lap data- Hall, O (2025)
· Sim Racing Setups, (2024) ‘F1 24 Britain Setups’ Sim racing Setups F1 24 Silverstone Setup | The Best British Car Setups F1 24 


image1.png
Prifysgol Cymru

Y Drindod Dewi Sant
University of Wales
Trinity Saint David





image2.png
Design
. 2 =
BEE w w
Create Import  Export Browse  Uplosd
Vehicle

4 o assignment 1
4 |2 Vehicle
& Baseline Assignment Prototype
& Baseline Assignment Prototype (1)
& Baseline Assignment Prototype (2)
4 [ Track
& Round 1 Silverstone Circuit
& Round 2 Monaco
& Round 3 Spa-Francorchamps
& Round 4 Portugal
& Round 5 Catalunya
# Round 6 Le Mans
4 | Results
) [99.95) Baseline Assignment Prototype
) [98.62] Baseline Assignment Prototype
15) [35.73] Baseline Assignment Prototype
1) [100.31] Baseline Assignment Prototyp
%) [100.14] Baseline Assignment Prototyp.
[100.17] Baseline Assignment Prototy:
1) [34 18] Baseline Assignment Prototype
(&) [9.70] Baseline Assignment Prototype

-

I >

Getting started?

Check out the OptimumLap tutorials!

Learn how to create vehicles, tracks and
simulations in just a few minutes

10°C
Mostly cloudy

Trorasos [

I~ ENGINE DATA

) [54.31] Baseline Assignment Prototype v

B

Add / Remove Torque Data

B

Engine Speed
| (rpm)

Engine Torque
(N.m)

ggeggss

540.00
570.00
620.00
640.00
640.00
620.00
600.00

BB scarch

Force [N]

20000

18000

16000

14000

12000

2
g

8000

6000

4000

2000

0 N——

Traction Model

(e

737 N
1298 kmh

50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

Vehicle Speed [km/h]

(O Top Speed

ractive Force at Wheels

|—Drag

N Traction Limited

1635

OB s

~ B Q@





image3.png
4 |2 Vehicle
& Baseline Assignment Prototype
&2 Baseline Assignment Prototype (1)
& Baseline Assignment Prototype (2)
4 [ Track
& Round 1 Silverstone Circuit
& Round 2 Monaco
& Round 3 Spa-Francorchamps
& Round 4 Portugal
& Round 5 Catalunya
& Round 6 Le Mans
4 | Results
) [99.95) Baseline Assignment Prototype
2] () [98.62] Baseline Assignment Prototype
15) [35.73] Baseline Assignment Prototype
1) [100.31] Baseline Assignment Prototyp
%) [100.14] Baseline Assignment Prototyp.
00.17) Baseline Assignment Prototy:
1) [34 18] Baseline Assignment Prototype
(&) [9.70] Baseline Assignment Prototype
[94.31) Baseline Assignment Prototype v
I — >

Getting started?

Check out the OptimumLap tutorials!
Learn how to create vehicles, tracks and
simulations in just a few minutes

*& 4cm of rain
Monday

Q Search

Force [N]

Traction Model

60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320

Vehicle Speed [km/h]

(O Top Speed

ractive Force at Wheels|

|——Drag

N Traction Limited





