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1. [bookmark: _Toc216609371]Introduction

 This report presents the optimisation methodology and results for vehicle setup development across six circuits using OptimumLap simulation software within a constrained 150-credit modification budget. The challenge required maintaining universal gear ratios across all circuits while permitting track-specific setup configurations for mass, aerodynamics, tyre compounds, engine mapping, and drive efficiency parameters. The following sections detail the process and final setup configurations for each circuit, the submitted excel sheet provides data exported from OptimumLap, showing vehicle configuration used and the gains in speed and time across the circuits.



2. [bookmark: _Toc216609372]Baseline Vehicle

 Baseline vehicle simulations and comparisons with the available modifications revealed multiple immediate gains. The standard tyre specification (1.8μ longitudinal/lateral) represented the weakest grip option available, with all other options providing improvements across all circuits. Aerodynamically, only one available configuration (Map C, Cd 0.45) offered lower drag than baseline, Cd 0.51, suggesting the standard aerodynamic package could remain competitive on certain circuits while all higher downforce options would benefit corner speed layouts.
The baseline mass was low enough that analysis frequently preferred aerodynamic and tyre upgrades over partial or maximum mass reduction. Engine power was great enough that it showed only circuit dependent value, with maximum power allocation (Engine Map E, 20% boost) not proving rewarding on all tracks. Drive efficiency also had relatively minor lap time sensitivity, with benefits generally outweighed by investments in tyres and aerodynamics. Maintaining the original gear ratios lost some significant gains on tracks with long periods in 6th, as much as 3 seconds could be found on Le Mans with a 1.0 ratio in top. However losses occurred on other tracks and to avoid overcomplicating the simulations other options, I found that the baseline gears provided decent usability in most cases.
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Figure 1: Baseline Vehicle Configuration.
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3. [bookmark: _Toc216609373]Catalunya (86.84s)
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Figure 2: Catalunya chosen setup.
From the simulation data Catalunya (baseline time of 91.91s), featuring high speed corners and sections requiring the full range of adjustments available, demanded a setup prioritising lateral mechanical grip and the maximum available power delivery. 
Tyre Map D's asymmetric grip characteristics (1.825 Longitudinal μ, 1.85 Lateral μ) were selected after reviewing for Catalunya's cornering demands (Figure 3). The enhanced lateral friction coefficient proved crucial through the stadium section and final sector, where sustained cornering loads dominate and higher lateral grip allows increased corner speeds. According to (“OptimumLap Help File,” n.d.) friction model (F = μN), even marginal improvements in lateral μ translate directly to higher sustainable cornering speed.
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Figure 3 Catalunya corner speed map.
Aero Map B (Cd 0.56, Cl 2.0) provided downforce for effective high-speed, while the higher drag coefficient imposed some straight-line penalty, Catalunya simulations rewarded corner speed gains over the drag-induced losses. The 955kg mass balanced agility through direction changes against power to weight requirements for the main straight acceleration.
Engine Map E delivered maximum power output (20% increase, 60 credits), essential for acceleration and speed along the extended straight.


4. [bookmark: _Toc216609374]Monaco (79.95s)
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Figure 4: Monaco chosen setup.
Monaco as the slowest and most confined circuit of the 6 rounds, with 24% of the lap spent in 1st gear according to the simulation data (see Figure 6), fundamentally altered set up toward mass reduction and acceleration over aerodynamic performance.
[image: ]
Figure 5: Monaco hard braking zones.
With multiple hard braking zones (see Figure 5) reducing mass, taken from (F=ma), by 30kg from baseline improved both acceleration capability (higher 'a' for given tractive force)(Raymond, 2023) and braking performance (reduced kinetic energy loss)(Ferrara, 2015) .
Tyre Map B's balanced grip (1.825 Lateral μ vs 1.825 Longitudinal μ) proved affordably optimal for Monaco's second and third-gear corners, the enhanced lateral friction coefficient improving corner speeds.
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Figure 6: showing high % of time spent in 1st gear on Monaco.

Aero Map B's moderate downforce (Cd 0.56, Cl 2.0) proved adequate with the drag penalty not so critical in this circuit. Monaco's relatively smaller speed ranges meant downforce contributions provided less than gains from tyres and reduced mass. Engine Map E (20% power, 60 credits) represented most valuable budget allocation, beating the baseline time of 83.49s.









5. [bookmark: _Toc216609375]Portugal (Portimão) (84.31s)
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Figure 7: Portugal chosen setup.
 OptimumLap results demonstrated returns from high-downforce specifications. Map B (Cd 0.56, Cl 2.0) emerged as optimal through budget and testing, providing sufficient downforce while incurring losses on straights. 
Tyre selection analysis revealed Tyre Map B's balanced grip characteristics (1.825 μ longitudinal and lateral) delivered the best available lap times without exceeding credit expenditure compared to more effective options otherwise available. The symmetric Map B provided a reasonable result.
Mass and power optimisation relied on credit budget, reducing mass below 945kg required proportionally greater credit expenditure with losses elsewhere on lap time improvements, as simulation results indicated better power to weight through Engine Map E (20% boost, 60 credits) delivered greater performance gains for Portimão.
The final 0.94 drive efficiency parameter refined torque delivery characteristics, with simulation iterations demonstrating optimal balance between power transmission losses and traction application during gradient-fighting acceleration phases. This configuration achieved the 84.31s (compared to baseline time of 88.77) lap time representing the compromise across Portimão's competing demands within the 150-credit budget constraint.


6. [bookmark: _Toc216609376]Silverstone (93.14s)
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Figure 8: Silverstone chosen setup.
 
Baseline configuration testing established a benchmark lap of 99.99s, the 6.85s improvement to 93.14s resulted from aerodynamic changes delivering the most significant contribution to lap time reduction.
Map D's higher downforce configuration (Cd 0.58, Cl 2.2, 30 credits) proved essential for Silverstone's high-speed corner performance. Simulations revealed progressive lap time improvements with increased downforce coefficients, despite corresponding drag losses. The drag coefficient penalty (Cd 0.58) was acceptable given the emphasis on maintaining momentum through fast direction changes rather than achieving pure speed.
Tyre Map B's balanced grip characteristics (1.825 μ both longitudinal and lateral) provided versatility across varied corner speeds. Simulation feedback demonstrated Map B outperformed baseline Map A, but gains could be found in increasing grip in other tyre options.
The 935kg mass (40kg reduction, 40 credits) struck an effective balance between credit allocation and performance gain. Combined with Engine Map E's maximum power output (20% boost, 60 credits), the setup achieved competitive power to weight ratio for acceleration while preserving budget for the critical Aero Map D downforce investment.
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Figure 9: Showing extensive fast corners on Silverstone.



7. [bookmark: _Toc216609377]Spa-Francorchamps (113.44s)
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Figure 10: Spa chosen setup.
Baseline configuration testing set the benchmark at 121.27, the improvement to 113.44 lap time represented the largest gain across all circuits, resulting from balancing extreme straight line speed requirements against cornering capability.
Aero Map D's high downforce (Cd 0.58, Cl 2.2, 30 credits) proved effective for maintaining speed throughout. Simulations revealed that while the elevated drag coefficient (Cd 0.58) imposed losses on extended straights, the increased downforce (Cl 2.2) delivered superior times through fast cornering sections where aerodynamic load becomes critical. Lap time analysis demonstrated corner speed gains outweighed straight line losses.
Tyre Map C's longitudinal grip priority (1.85 Long μ vs 1.825 Lat μ, 30 credits) optimised traction for acceleration from slow-speed sections onto the straights. Simulation feedback indicated the enhanced longitudinal friction coefficient improved speed performance, where longitudinal traction directly determines acceleration capability according to Friction = μN. (“OptimumLap Help File,” n.d.) 
Mass configuration at 945kg, a 30kg reduction, was balanced against cost for aerodynamic and power investments. Engine Map E's maximum output (20% boost, 60 credits) proved highly effective. Simulation results confirmed this combination delivered optimal performance across the circuit's demands from the maximum 150 credit allowance.



8. [bookmark: _Toc216609378]Le Mans (187.36s)
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Figure 11: Le Mans chosen setup.
Initial simulation testing the aerodynamic trade off between drag reduction for extended straights and downforce requirements for technical sections. Aero Map A's baseline configuration (Cd 0.51, Cl 1.6) produced competitive straight line performance but was compromised through rapid direction change sequences, where mid-corner speeds dropped significantly.
Aero Map B (Cd 0.56, Cl 2.0) emerged as optimal through iterative testing, providing adequate downforce for rapid direction changes while limiting top speed losses on full-throttle sections.
Tyre Map D's lateral grip priority (1.825 Long μ, 1.85 Lat μ) proved essential for the circuit's demanding sequences. Simulation feedback demonstrated Map D's enhanced lateral friction coefficient reduced time losses through rapid left-right transitions.
Mass at 945kg balanced power to weight against credit preservation for maximum power allocation. Engine Map E's 20% boost (60 credits) proved most useful, where extended straight sections meant power output directly influenced both acceleration performance and ultimate speeds. 





9. [bookmark: _Toc216609379]Conclusion
By first reviewing baseline simulation results across all circuits, each track's characteristics were identified, including gear usage percentages, braking zone quantities, and cornering time distribution. Approaching the simulations with track-relevant individual setups based on this data and the referenced information on each modification's effects yielded results in a faster and more comprehensible manner than batch-running parameter changes and analysing extensive datasets to identify performance trends.
Faster circuits preferred use of options like engine power and reduced drag coefficients for top speed gains, with unspent credits allocated to marginal gains through secondary upgrades. This approach enabled quicker and more effective identification of performance choices that simulation results favoured, maintaining clear relationships between setup decisions and lap time outcomes.
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Round 5 Catalunya - Maximum Corner Speed
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Round 2 Monaco - Engaged Gear
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