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Using CFD to Design Formula 1 Racing Engines

OverviewOverview

TestimonialTestimonial

ChallengeChallenge

To simulate the Bishop Rotary Valve 
Formula 1 Engine.

The model involves moving grids, 
advanced turbulence and heat transfer 
models, transonic aerodynamics and 
complicated geometries – all at 
19000+rpm!

SolutionSolution

The geometry is meshed from solid 
models in ANSYS ICEM CFD. This 
produces the high quality meshes 
required for accurate turbulence 
modelling with the constraints imposed by 
the moving geometry. The simulation is 
set up using ANSYS CFX10 with 
advanced turbulence models, moving grid 
and multiple frames of reference. The 
simulation is run using distributed parallel 
and controlled from a batch file so it can 
run unattended.

BenefitsBenefits

We now have detailed knowledge of all 
engine performance parameters over the 
entire speed range. Many of these 
parameters would be impossible to 
measure experimentally.

The engine design to produce the dual 
tumble flow is now patented and the 
engine has been the subject of a major 
collaboration between Bishop and 
Mercedes-Ilmor, the engine supplier for 
the Mercedes McLaren Formula 1 Team.

“We first simulated the dual tumble flows with CFX4 in 
1998. Back then people said that our engine could not be 
simulated on a commercial CFD code, but with the help of 
the ANSYS CFX support staff we found a way. What was 
cutting edge then is routine now. We are now using 
ANSYS CFX10 with engine models which are far more 
detailed. I have just finished doing a full engine 
performance curve – 24 simulations, 6 weeks computing 
time, batched up together – and ANSYS CFX did not miss 
a beat”

Glenn Horrocks
Analysis Engineer

That was it! The ANSYS CFX simulation had explained 
why Bishop’s rotary valve engine behaved completely 
differently to normal poppet valve Formula 1 engines.

Normal Formula 1 engines generate a large single vortex 
in the combustion chamber called “tumble”. The tumble 
vortex breaks down during the compression stroke and 
generates the turbulence required for good combustion. 
However to allow the engine to run at high speeds the 
effectiveness of the tumble vortex is reduced dramatically.

The Bishop Rotary Valve engine generates two vortices in 
the combustion chamber – what we called “dual tumble”. 
This allows higher engine speeds with improved 
combustion and a quantum leap in engine performance.

And we found it using ANSYS CFX.
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