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HIGH PERFORMANCE CAR (HPC) 
OPTIMISATION OVERVIEW 
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Introduction 
 Various studies have previously been performed by GRM on the HPC 

to optimise for: 
 Aerodynamic Efficiency  
 Chassis Performance  

 
 This presentation will outline the design routes taken by GRM, and 

the results recorded.  
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Aerodynamic Efficiency – Optimisation Mentality 
Optimisation Variant Optimisation Description Variant CAD 

Suspension Adjustment 
Rear suspension dropped by 50mm to compress air 
flow below the rear of the vehicle, thus increasing 

velocity and therefore rear downforce. 

 
 
 
 

Rear Diffuser 
Increasing rear downforce improved the results, and 

therefore a single strake diffuser was simulated to 
utilise the package space. 

 
 
 
 

F Ducting 

A different approach to increasing rear downforce was 
to redirect the airflow over the upper surface of the 
rear of the vehicle. Introducing a ducting inlet within 

the wheel arch and exhausting it over the rear created 
an artificial rear spoiler.  

 
 
 
 

Aerofloor and ducting airflow 
through the engine vents 

Hollowing out the grille to provide an air channel to 
the underside of the vehicle, and compressing the air 
towards the rear provided optimal rear downforce, 

aided by a multiple strake diffuser. 

 
 
 
 



www.grm-consulting.co.uk 

Aerodynamic Efficiency – Results 

Optimisation 
Variant 

Front 
Lift 
(N) 

Rear 
Lift 
(N) 

Front to 
Rear Lift 
Delta (N) 

Observations 
Results (%) 

Front Rear Delta 

Baseline 14 678 664 The baseline shows poor front to rear 
aerodynamic balance due to large rear lift.  - 

Suspension 
Adjustment 320 620 300 

The lift delta is reduced at the expense of 
worsening the front lift performance 

dramatically. 
+2186 -9 -45 

Rear Diffuser -99 363 462 
The diffuser provided an improved front to rear 

lift, whilst offering high levels of frontal 
downforce.  

-600 -54 -30 

F Ducting 647 705 57 

The F ducting simulation provided the lowest 
delta result, however the performance of the 

vehicle was greatly restricted by the excessive lift 
results. 

+4521 +4 -91 

Aerofloor 50 445 395 
The Aerofloor provided the optimal balance of 

isolated front and rear lift and aerodynamic 
balance with the lower delta value. 

+257 -34 -41 

N.B. the Aerofloor design utilised the grille inlet and side vent exhaust routes and provided the optimal cooling path 
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Chassis Optimisation – Optimisation Mentality 
Optimisation Variant Optimisation Description Results Images 

RDM® Optimisation 

The RDM® optimisation provided an understanding for 
where additional reinforcement was needed, as seen 
in the image (right) the solver added cross bracings to 

the length of the tunnel. 

 
 
 
 

Topology Optimisation 

Topology optimisation reduced the additional material 
from the RDM® study to provide the optimal load path 
reinforcement, as seen with the cross member in the 

image (right).  

 
 
 
 

Feasibility Study 

It was recognised that the previous design iteration 
was non-feasible from a packaging perspective, and 
therefore the central bracing was relocated to meet 

the packaging constraints. 

 
 
 
 

Sizing Optimisation 

Finally, a sizing optimisation study analysed the wall 
thicknesses of the structural members and body 

panels, and reduced mass through thickness 
reduction. The legend displays the  wall thickness 

reduction in mm. 
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Chassis Optimisation – Results 

Model Level Mass 
(Kg) 

Static Torsional 
Stiffness (Nm/deg) 

Static Bending 
Stiffness (N/mm) 

1st Torsional Mode 
(Hz) 

1st Bending Mode 
(Hz) 

Initial Baseline 
Model - 2881 2832 17.2 27.8 

Developed 
Baseline Model 439 11202 10965 33.0 36.0 

RDM Optimisation 
- Tunnel 

Reinforcement 
459 15271 12118 37.6 36.1 

Topology of 
Reinforcing Plates 447 14001 11743 36.1 36.0 

Update to Feasible 
Design 432 12079 10433 34.0 35.6 

Panel Thickness 
Optimisation 402 11852 10053 34.6 35.0 

Optimised Result 
Against Baseline -8.43%* +311% +255% +101% +26% 

*No baseline mass recorded, developed baseline taken 

Performance requirement: The HPC must exhibit a static torsional stiffness of 11,000Nm/deg 
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Conclusion 
 Through advanced analysis techniques, 

it was possible to: 
 Optimise the chassis design for various 

stiffness and vibration loadcases whilst 
reducing the mass.  

 Improve the aerodynamic efficiency of 
the vehicle; balancing front to rear lift 
delta whilst ensuring efficient airflow for 
powertrain cooling. 
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