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Research Framework PO

Space applications Aviation applications

* Lateral sloshing * Vertical sloshing

* Microgravity sloshing * Non-isothermal sloshing

Digital twin

\ & controller

* Actuators design * Thermodynamic modeling

* Optimal control * “Online” learning

- Control & Actuation
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Sloshing in space applications PHD

Objective: Characterize sloshing-induced heat and mass transfer across gravity regimes

von Karman Institute sloshing 83 European Space Agency (ESA)
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Sloshing in space applications PHD

Objective: Characterize sloshing-induced heat and mass transfer across gravity regimes

RQ. 1
83 European Space Agency (ESA)
Do thermal conditions modify }{0 parabolic flight
sloshing dynamics?
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RQ. 2 setup mm 1140
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Objective: Characterize sloshing-induced heat and mass transfer across gravity regimes
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Objective: Characterize sloshing-induced heat and mass transfer across gravity regimes
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diabatic boundary VRS
A| rZero G

Characterize sloshing

dynamics

conditions

L JE -+ T w =~ 300 [K]

[1] F. Monteiro, P. A. Marques, A. Simonini, L. Carbonnelle, and M. A. Méndez, Experimental characterization of non-isothermal sloshing in microgravity, ETFS, 2025.

[2] P. A. Marques, S. Ahizi, F. Monteiro, B. Scheid, and M. A. Méndez, Scaling of heat and mass transfer in cryogenic propellant tanks, ATE, 2026.
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Sloshing in aviation applications D

Objective: Characterization of liquid sloshing under conditions representative of aviation
flight environments.

Laboratory
recording

@ Sloshing cell
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Camera

Optical displacement
sensor (ODS)
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RQ.

What sloshing regimes arise in
partially filled horizontal cylindrical
tanks under vertical accelerations?
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Sloshing in aviation applications D

Step 1: Image
pre-processing
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Sloshing in aviation applications D

Step 2: multiscale Proper Orthogonal Decomposition (mPOD)

Step 1: Image K" =¥y [(‘P}?K‘I’F> © (H?I”‘%r’")] 128
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Step 2: multiscale Proper Orthogonal Decomposition (mPOD)
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Sloshing in aviation applications D

Step 2: multiscale Proper Orthogonal Decomposition (mPOD)

Sloshing maps
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— [3] F. Monteiro, T. De Maria, S. Ahizi, R. Abarca, G. C. A. Caridi, and M. A. Méndez, Regime maps for sloshing in horizontal cylindrical tanks under vertical acceleration, arXiv, 2025.
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Environments: Cryogenic facility PHD

Vacuum chamber TVS
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Environments: Cryogenic facility PHD
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e Publications * Conferences
[1] Experimental characterization of non-isothermal sloshing in microgravity, ETFS, 2025 [1] Data-Driven Modal Decomposition and Automatic Classification

of Parametric Sloshing Regimes in Horizontal Cylindrical Tanks,
[2] Regime maps for sloshing in horizontal cylindrical tanks under vertical acceleration, EUCASS, 2025
arXiv, 2025

[2] Experimental analysis of sloshing-induced thermal mixing in

. .. horizontally oriented cylindrical tanks subjected to vertical

* Teaching activities acceleration, EUCASS, 2025
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