
Abstract
Aerodynamic performance is the dominant contributor to lap
time in modern Formula1, governing downforce generation, drag,
balance, and vehicle stability across a wide range of operating
conditions. As a result, Formula 1 teams typically invest up to 70%
of their technical resources in aerodynamic development.
This talk examines what aerodynamic performance means in
Formula 1 and why it plays such a central role in car
performance. The aerodynamic development tools available to
an engineer—CFD, wind tunnel testing, and on-track
measurements—are introduced, together with their respective
strengths, limitations, and correlation challenges.
A particular focus is placed on CFD methodologies used in
Formula 1 to deliver fast and robust simulations, often prioritizing
consistency and trend reliability over absolute accuracy, while
operating under the computational and regulatory constraints
imposed by the FIA.
The flow field and vortex dynamics of a modern ground-effect
Formula 1 car are then discussed, with emphasis on the most
challenging regions to simulate. The implications of modelling
uncertainty in these areas on aerodynamic performance
prediction and development decision-making are finally
addressed.
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