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Institut Supérieur de I’Aéronautique et de I'Espace

RESEARCH MASTER INTERNSHIP

Département Aérodynamique, Energétique et Propulsio | Location: [ISAE campus ENSICA

Supervisor : Laurent JOLY Tel.: +33561 339165
E-mail. : laurent.joly@isae.fr

INTERNSHIP DESCRIPTION
Hydrodynamics, Vortex dynamics

Domain :

Title : THREE-DIMENSIONAL INSTABILITY OF AN
INHOMOGENEOUS TRAILING VORTEX

Context and previousresults

Trailing cortices are limiting the take-off and thng frequencies in airports and play a centra il
persistant condensation trails. They are conselyuiiet target of numerous efforts aiming at dedreas
their size or lifetime. These studies are basestalility analyses and look for optimal perturbasdor
the isolated vortex (close wake) or the countetiregavortex pair (far wake). We participate to firet
kind (isolated vortex) focusing on the effect adied variations of density resulting either froneth
engine jet or fluid injection at the wingtip. ThatBhelor vortex or g-vortex exhibits gaussian
distribution of vorticity and axial velocity. It isve model generally adopted to represent trailmgices.
We have already studied the 2D stability of thigteo without axial velocity (called the Lamb-Oseen
vortex). We found it sensitive to a Rayleigh-Tayilwstability when mass is concentrated at the worte
core. These results have been published in gdushal see herein.

Joly, L., Fontane, J. & P. Chassaing 2005 The Rgty€aylor instability of two-dimensional high-
density vortices, J. Fluid Mech. 537, pp. 415-431.

Objectives

We want to extend the modal stability analysishie ¢ase with axial velocity, i.e. to the inhomogerss
Batchelor vortex. We will search for normal modéghis vortex in a viscous frame with high Reyno
number on a realistic range of density contradis. dpplicant will have to modify an existing toot finear
stability analysis (coded with MATLAB) to take thescosity and the third velocity component if
account. This internship is preliminary to a Phl@sie adopting a non-modal approach of the opt|
control of the trailing vortex together with an eximental campaign in the ISAE large wind-tunnel.

80 % Theoretical Research 10 % Applied Research 10B4perimental Research
Possibility to go on a Ph.D.: o[Yes 0

APPLICANT PROFILE

Knowledge and required level

Hydrodynamics, vortex dynamics
Langages/Systéemes : Matlab

Applications should be sent by e-mail to the suserv
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