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Motivations

Better modeling of atomization processes

We study:
 Nozzle geometry and scaling
 Cryogenic atomization
« Instabilities

« Large scale fragmentation mechanisms
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Parameters

air Ug
water U,

air Ug

Inertia

Weber number : ,
Surface tension

Dynamic gas-to-liquid pressure ratio :

Gas Reynolds number :

Liguid Reynolds number :
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Experimental Setup

Back-lit Imaging
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Experimental Setup
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X-Ray Imaging

0. Tolfts, A. Rack, N. Machicoane, Morphology and dynamics of the liquid jet in high-speed gas-assisted
atomization retrieved through synchrotron-based high-speed X-ray imaging, International Journal of Multiphase 9
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Experimental Setup

PIV Setup
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Flapping Frequency

Ly = Intact jet length
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Flapping Frequency
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Flapping Frequency
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Flapping Frequency
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Linear Stability Analysis (LSA)

Z oG
;' A
: Linearized N-S equations in cylindrical
referential
Ug | |
Error function profile
UL
——— Y -7
Liquid < Gas >
R — HL/2 HG

4/3/2026 GdR TranslInter, Corentin Bourjaillat

17



Linear Stability Analysis (LSA)
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Linearized N-S equations in cylindrical
referential + normal mode analysis

Error function profile

Shooting method : integration over both
domains

Validation of continuity conditions gives
(k, w) solutions
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LSA : Inputs

Characterization methods of stability analysis input parameters

Gas BL Velocity Liquid Gas Liquid BL
thickness deficit radius thickness thickness
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LSA : Inputs

Characterization methods of stability analysis input parameters

a_ s - Hypothesis

Gas BL Velo<3|ty L|qu|d BL
thickness deficit thlckness thickness
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0 Measurement
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Small recirculation zone

0 Measurement
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0. Measurement
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Larger recirculation zone
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0. Measurement
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0 Measurement
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Wetting evaluation
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Wetting evaluation 0 = Fully dry

1 = Fully wet
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LSA Results



LSA : Instability Mechanisms

Plot (k, w)solutions :
Select w;
Cutin (k. k;) plane

Curves parametrized in w,



LSA : Instability Mechanisms
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LSA : Instability Mechanisms
5

\- Shear ,¢° 550 2.7E4 55
— _ \ Plot (k, w)solutions :
T _2 ’“o... a)l\ ....o'
E b / \. .’ w; = 250 rad.s™1
— ,-°. * Surface cutin (k.. k) ol
x —4 | . tension utin (ky, k) plane
Confinement .
. Curves parametrized in w,
-6 . s ,
0 2 4 6
k- [mm™+]

33

4/3/2026 GdR Translinter, Corentin Bourjaillat



LSA : Instability Mechanisms
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LSA : Instability Mechanisms
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LSA : Instability Mechanisms
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LSA : Comparison with experiments
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Perspectives \
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