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THE USE OF POTENTIAL FLOW IN CAR
AERODYNAMICS

Classic aeronautical approach

The flow field is analysed in term of vorticity
ORIGIN and DYNAMICS

The flow field can be divided in two regions:

curlv =0

_curly #0

Boundary layer




* If the boundary layer remains thin then the pressures
are the same as the ones acting on the border of the b.l.

e Where curl v = 0, if the flow is incompressible (M<0.3),
then

Bernoulli theorem

Laplace equation
! v 1

Velocity field Pressure field

High performance cars may be considered slender bluff
bodies where separation of the b.l. is limited to the very end
of the body

THE EFFECT OF THE WAKE ON THE FLOW FIELD
UPSTREAM OF THE SEPARATION POINT MUST BE TAKEN

nNo ACCOUNT
Tl : e

o

the potential flow solver can be correctly applied if:

* The separation line is at the very end of the body
~b ¢ Itis uniquely determined by the car geometry
* The wake is modelled like a natural continuation of the body
and is treated like a solid surface




The car surface is divided
in two parts

forebody base

The virtual body that represents
the near wake is modelled

The final computational body is
forebody + “virtual”

An experimental analysis has been carried out at the
FERRARI wind tunnel to validate the procedure
The shape and dimensions of the car are similar to a

normal production car scale 1:2.5

e Experimental - -

1000

X (mm)
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