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In a context of air traffic density expansion andreasing diversity of the operational aircrafetle
real-time sensing of wake vortices at take-off &mling is a key solution for the implementation of
new air traffic management systems. Indeed, by hatidg the safe separation distances according to
the weather conditions and airplane types, it besopossible to optimise the transportation flow
while maintaining the air safety thanks to reliabigke vortices detection systems. In the framdnef t
SESAR project P12.2.2, measurement campaigns pextbby Thales’s radars [1][2], supported by
simulations modelled by UCL, [3] bring inputs feisting a Wake Vortex Advisory System.

A simulator has been developed for the calculabibtine radar cross section by combining a 2D fluid
mechanism model [4] and the electromagnetic maugellif the backscattering of the wake vortices.
The fluid mechanism model computes the vorticesatdf on a stratified atmosphere in clear air
condition. The evolution of the atmospheric parareas pressure, temperature and humidity leads to
the determination of the gradient of the dielecparmittivity which allows evaluating the power
backscattered by wake vortices. This model is @ised parametric study aiming to optimise the radar
parameters and for a better understanding of tlysigdd mechanisms responsible for the variation of
the power of the received signal.

The full paper will present results from differamtike vortex scenarios involving the variation of
Radar Cross Section parameter in different contbtitmospheric conditions and for several types of
airplanes. These data will be applied to the geiveraf a look up table used for testing a Wake
Vortex Advisory System. The simulated radar crosstisns will be compared with X-band radar
measurements performed by Thales. Furthermorepalper will demonstrate the flexibility of the
simulation procedure which is modular enough toekended to more complex and realistic fluid
mechanism models.
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