Transition of the inhomogeneous mixing-layer and the 2D secondary baroclinic instability

The temporal approximation The temporal approximation

The temporal approximation :

• The frame of reference is moving with the convection velocity of the large structures

• The flow is considered parallel

• The choosen subharmonic of the primary mode is periodized in the streamwise direction The linearized baroclinic torque is responsible for the differences between the The linearized baroclinic torque is responsible for the differences between the stability of the variable-density and the homogeneous shear flows. stability of the variable-density and the homogeneous shear flows. Density effect on the 2D stability of the inhomogeneous jet Density effect on the 2D stability of the inhomogeneous jet

Vorticity perturbations

The linearized baroclinic torque is responsible for the differences between the The linearized baroclinic torque is responsible for the differences between the stability of the variable-density and the homogeneous shear flows. stability of the variable-density and the homogeneous shear flows. The secondary instability in the spatially developping flow The secondary instability in the spatially developping flow 
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The strain field of 2D light jets
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Transition to three-dimensionality in light jets and the question of side-jets

•

Baroclinic instability of heavy vortices and some elements on vortex interaction in inhomogeneous 2D turbulence

Outline of the talk Outline of the talk 50 50

A measure of the strain rate and the shear rate A measure of the strain rate and the shear rate

The strain rate and the shear rate are measured along some relevant line

The strain field according to the Caulfield and Kerswell's analysis The strain field according to the Caulfield and Kerswell's analysis The strain field according to the Caulfield and Kerswell's analysis The strain field according to the Caulfield and Kerswell's analysis The strain field of 2D light jets

•

The strain fields of light jets present a folded layered structure, The strain fields of light jets present a folded layered structure,

• Much higher strain rates may be produced in the baroclinically modified roll-up, Much higher strain rates may be produced in the baroclinically modified roll-up,

• High strain rates are to be expected « inside » the light jet and close to favored leg High strain rates are to be expected « inside » the light jet and close to favored leg of the vorticity braid. of the vorticity braid.

•

Transition to three-dimensionality in light jets and the question of side-jets 

5.

A shorter route to the mixing transition and a large increase of the mixing rate, 6. Side Jets recovered in a pulsed homogeneous jet by Monkewitz and Pfizenmaier (1991) leading these authors to conclude that the strength and synchronization of the primary mode in the absolutely unstable light jets is the sufficient conditions for spontaneous lateral ejections of fluids. • Side jets regime;

• Secondary 2D instability regime.

Structure of the laminar helium jet

• PIV vorticity mapping (Hermouche's test bank and Jérôme Fontane PhD);

• Primary structure of the light jet;

• 3D perturbation on the azimuthal wave number given by the 3D stability analysis:

• Impact on the mixing efficiency.

The end …

Outline of the talk Outline of the talk Non-barotropic vortices Non-barotropic vortices

• Vorticity of the gaussian vortex :

• Orthoradial velocity and centripetal acceleration :

• Density field on an elleptic patch :

• Density gradient vector :

• Baroclinic torque :

Analysis of the gaussian vortex on an elliptic density patch Analysis of the gaussian vortex on an elliptic density patch 76 76
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