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Optimum Flight Trajectory Study under the Influence of Wake Vortices
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Abstract

In modern airline’s operation, the
larger aircraft’s procreation and usage
Is @ common practice. So the influence
of wake vortices is more important
upon flight safety. But the rules of
flight  separation  distance  are
legislating somewhat outdated. In our
study, the principal purpose is use the
newly created WV-factor to find the
optimum flight trajectory, so that the
separation distance between two
flights could be greatly reduced.

First, we use the MATLAB tool
to create three kinds of wake vortices,
and two aircrafts (major transport and



business jet) are chosen to regard as
the aircraft that encounter the wake
vortices. And the classical rigid body,
mass/mass distribution fixed flight
dynamics equations are solved by
standard 4th order Runge-Kutta
method. It can found the flight path
and flight posture when the aircrafts
encounter the wake vortices.

Secondly, we are inventing a new
factor, the WV-factor. In this factor, it
has three parts. First part is the harm of
vertical direction of the wake vortices,
second part is the harm of horizontal
direction of the wake vortices, and
third part is the harm of rotation
motion of the wake vortices. Thus we
could implement this new factor to
fully investigate the effects of the
flight path and flight posture when

aircraft encounter wake vortices.

Finally, in order to achieve
an optimum flight trajectory of wake
vortex, a steering tool has been
employed, namely, the genetic
algorithm. In our work the real-value
GA approach is chosen due to its
computation  efficiency and the
similarity to the natural world. Our GA
process is implemented as follow: both
WV -factor and Euler angle values are
assigned as the objective functions.
The optimum flight trajectory thus
computed is conforming to flight
safety and flight comfort. It is believed
that the concepts and procedures
developed will be effective to reduce
flight separation distance, and increase
the airline’s operation efficiency.

Keywords: Wake, Vortices, Genetic Algorithm,
WV-Factor
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