5 § 19t SPHERIC World Conference Barcelona, June, 2025

Training Day — Monday, 16 June schedule

Venue: Barcelona Supercomputing Center, Sala Auditorium

Time Activity
09:00-09:30 | Registration
09:30-09:45 |Welcome
09:45-10:45 |Lecture 1: SPH BASICS - Dr. Nathan Quinlan, Galway University
10:45-11:15 | Coffee Break
11:15-12:15 Lecture 2: MULTI-PHYSICS ENGINEERING PROBLEMS IN RENEWABLE ENERGY: CHALLENGES
AND OPPORTUNITIES WITH SPH - Dr. Bonaventura Tagliafierro, Uppsala University
12:15-13:00 |Practical Session: Introduction
13:00-14:00 |Lunch Break
14:00-15:45 | Practical Session: Part 1
15:45-16:15 | Coffee Break
16:15-18:00 |Practical Session: Part2
16:00-20:00 |SPHERIC Steering Committee Meeting
Day 1 —Tuesday, 17 June
Venue: Vertex Building, Sala d’Actes (Plenary Sessions)
Time Activity
08:00-08:45 Registration
08:45-09:15 Conference Opening
09:15-10:15 Session 1: Convergence, Consistency and Stability (1) / Moderator: Andrea Colagrossi
Talk 1.1: Daniel Duque - HOW TO TRAIN YOUR IMP (IMPLICIT MID-POINT)
Talk 1.2: Naoki Tsuruta — FLUID INTERPHASE PARTICLE FOR PARTICLE-BASED MULTIPHASE FLOW
SIMULATION
Talk 1.3: Renato Vacondio - TOWARDS H/P REFINEMENT FOR WEAKLY COMPRESSIBLE SPH
OBTAINED WITH EULERIAN/LAGRANGIAN COUPLING
Talk 1.4: Matthieu De Leffe — 5-SPH STABILIZATION FOR ISPH SCHEME
10:15-11:00 Session 2: Solids Mechanics (SS2) / Moderator: Javier Calderon-Sanchez

Talk 2.1: Chun Hean Lee — A FIRST-ORDER CONSERVATION LAW FRAMEWORK FOR LARGE
STRAIN COMPRESSIBLE SOLIDS: ISOTHERMAL VISCOELASTICITY

Talk 2.2:Yi Zhan (L) - AN ENHANCED SPH-BASED HYDROELASTIC FSI SOLVER WITH
STRUCTURAL DYNAMIC HOURGLASS CONTROL
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Talk 2.3: Maximilian Stilz— ADVANCING THE MATERIAL POINT METHOD FOR BRITTLE SHELLS IN
COMPUTATIONAL MECHANICS

11:00-11:30 Coffee Break

11:30-12:15 Session 3: High-performance Computing / Moderator: lvan Martinez-Estévez

Talk 3.1: Xiangyu Hu - TOWARDS HETEROGENEOUS PARALLELISM FOR SPHINXSYS

Talk 3.2: Tomas Halada (L) — TNL-SPH: OPEN-SOURCE MODULAR SPH SOLVER FOR MODERN
DISTRIBUTED COMPUTING PLATFORMS BASED ON GPU ACCELERATORS

Talk 3.3: Abouzied Nasar — GPU ACCELERATION OF SWIFT FOR HETEROGENEOUS EXASCALE
SUPERCOMPUTERS

Keynote 1: Dr. Mario Acosta (BSC) - WHY HPC AND EXASCALE COMPUTING FOR NUMERICAL

12:15-13:15 MODELLING: THE CLIMATE AND WEATHER PERSPECTIVE / Moderator: Abouzied Nasar

13:15-14:45 Lunch Break

14:45-15:45 Session 4: Riemann Solvers / Moderator: Francesco Ricci

Talk 4.1: Georgios Fourtakas — RIEMANN BASED SPH WITH DIVERGENCE CLEANING

Talk 4.2: Muhammad Ayaz Hafeez (L) — A COEFFICIENT-FREE B-VELOCITY FORMULATION FOR
IMPROVED RIEMANN-BASED SPH

Talk 4.3: Takafumi Gotoh - ENHANCED COUPLED ISPH-TLSPH FSI SOLVER BY A RIEMANN FLUID-
STRUCTURE ACCELERATION SCHEME

Talk 4.4: Coline De Sousa (L) - SPH MODELLING OF WATER FLOW INSIDE A POROUS MEDIUM
USING RIEMANN-BASED FORMULATION

15:45-16:45 Session 5: Coupling with Other Methods / Moderator: Radu Serban

Talk 5.1: Markus Wicker (L) - COUPLING OF SPH AND VOLUME-OF-FLUID

Talk 5.2: Mehdi Helal (L) - ATWO-WAY ISPH-FVM COUPLING FOR TWO-PHASE FLOWS

Talk 5.3: Sen Gao -WCSPH-MSDEM MODEL FOR MOTION OF BLOCK CONTACT WITH SOLID-WALL
BOUNDARY

Talk 5.4: Salvatore Marrone — FV-SPH SIMULATION OF FLOW AROUND VERTICAL FREE-SURFACE
PIERCING CYLINDER

16:45-17:15 Coffee Break

17:15-18:15 Session 6: SPH in Aerospace and Maritime Fields (SS1-1) / Moderator: Peng-nan Sun

Talk 6.1: Min Luo — LONG-TERM SLOSHING FLOWS USING ENHANCED SPH

Talk 6.2: Andrea Colagrossi — VIOLENT SLOSHING FLOWS WITH THERMAL CONDUCTION USING
8-LES-SPH

Talk 6.3: Ignacio Sanchez-Ojeda (L) - SLOSHING FOR AIRCRAFT HYDROGEN TANKS

Talk 6.4: Zi-Yang Zhan (L) - SPH ALGORITHM FOR MULTIPHASE PIPE FLOW
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19:30-21:30 Welcome Cocktail (La Font de Prades Restaurant)

Day 2 - Wednesday, 18 June

Parallel Tracks: Sala d’Actes (Track A), Room VS208 (Track B)

Time Activity

Keynote 2: Dr. Mike Owen (LLNL) - DEVELOPMENTS IN MESHFREE MODELING FOR
09:00-10:00 MULTIPHYSICS LABORATORY EXPERIMENTS, ASTROPHYSICS, AND PLANETARY DEFENSE /
Moderator: Guillaume Oger

10:00-10:30 Coffee Break

10:30-11:30 Session7

Track A: Convergence, Consistency and Stability (II) / Moderator: Pablo Merino Alonso

Talk 7.1A: O.P. Stoyanovskaya—TOWARDS HIGH-ORDER SIMULATION OF COMPRESSIBLE FLOWS:
INSIGHTS FROM DISPERSION ANALYSIS

Talk 7.2A: Shi-Xian Wu (L) — INVESTIGATION ON THE ACCURACY AND NUMERICAL DISSIPATION
WHEN USING THE ULPH MODEL FOR FREE-SURFACE FLOWS

Talk 7.3A: Giuseppe Colella (L) — PAIRING INSTABILITY: INSIGHTS AND POSSIBLE REMEDIES FROM
A LOCAL THERMODYNAMICS PERSPECTIVE

Talk 7.4A: Rouhollah Fatehi — A NEW CLASSIFICATION AND CONVERGENCE STUDY OF SPH-LIKE
FIRST AND SECOND SPATIAL DERIVATIVES SCHEMES

Track B: Industrial Applications in Hydraulics / Moderator: Chiara Pilloton

Talk 7.1B: Michel Make - SPH-BASED FLUID-STRUCTURE INTERACTION TO AID RAPID
PROTOTYPING FOR VEHICLE WATER WADING

Talk 7.2B: Andreas Baumann - INVESTIGATION OF REDUCING METALWORKING FLUID
CONSUMPTION IN DEEP-HOLE DRILLING USING SMOOTHED PARTICLE HYDRODYNAMICS

Talk 7.3B: Efstathios Chatzoglou (L) - SMOOTHED PARTICLE HYDRODYNAMICS SIMULATION OF
3D OPEN CHANNEL FLOW OVER VEGETATED BED

Talk 7.4B: Roberta Cristofaro (L) - SPH MODELING FOR PLASTIC TRANSPORT IN THE NEARSHORE
ZONE: A LABORATORY-SCALE VALIDATION STUDY

11:30-12:30 Session 8

Track A: Renewable Energy Engineering Innovations through SPH Modeling (SS4-1) / Moderator:
Alejandro J.C. Crespo

Talk 8.1A: Anna Ferrarini — A COMPARATIVE STUDY ON PELTON TURBINES WITH CFD BASED
METHODS

Talk 8.2A: Beatrice Mina (L) - SPH CHAMBER MODEL TOWARDS PNEUMATIC PTO
REPRESENTATION FOR FLOATING OWC DEVICES
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Talk 8.3A: Shengzhe Wang — SPH ANALYSIS OF EXTREME WAVE DIRECTIONALITY ON THE
DYNAMICS OF FLOATING OFFSHORE WIND TURBINES

Talk 8.4A: Madison Morey (L) - APPLICATION OF THE SPH METHOD TO SIMULATE COUPLED IONIC
TRANSPORT AND ELECTRODEPOSITION IN LITHIUM BATTERIES

Track B: Biomedical and Non Newtonian flows / Moderator: Giuseppe Bilotta

Talk 8.1B: Chenxi Zhao (L) - SPH-BASED FSI SIMULATIONS OF BLOOD FLOW IN PATIENT-SPECIFIC
VESSELS WITH DEFORMABLE WALLS

Talk 8.2B: Jolan Lopez (L) - COMPARED SPH AND LBM APPROACHES FOR FSI OF TRANS-AORTIC
FLOWS

Talk 8.3B: Edgar A. Patifio-Narifio—-LHMM FOR RHEOLOGICAL ANALYSIS OF POLYMER MELTS WITH
DPD-SPH COUPLING

Talk 8.4B: Laha Sumanta (L) - COUPLED SPH MODEL FOR PROSTHETIC VALVE INDUCED

THROMBUS FORMATION
12:30-14:00 Lunch Break
14:00-14:45 Session 9

Track A: Astrophysics / Moderator: O.P. Stoyanovskaya

Talk 9.1A: Pedro P. Poblete - PROTOPLANETARY DISC EVOLUTION IN BINARY SYSTEMS: A
COMBINED SPH AND RADIATIVE TRANSFER STUDY

Talk 9.2A: Jean-Guillaume Piccinali - IN-SITU VISUALIZATION AND ANALYSIS FOR SPH
SIMULATIONS

Talk 9.3A: Cheryl S. C. Lau (L) - SEMI-CONFINED SUPERNOVAE IN GIANT MOLECULAR CLOUDS
AND THEIR IMPACT ON THE INTERSTELLAR MEDIUM

Track B: SPH in Aerospace and Maritime Fields (SS1-1l) / Moderator: Salvatore Marrone

Talk 9.1B: Navaneet Villodi (L) — TOWARDS HIGH-FIDELITY SIMULATION OF COMPRESSIBLE
FLOWS USING ADAPTIVE RESOLUTION SPH

Talk 9.2B: Mohammed (Shameem) Islam - SPH-BASED MODELLING OF SHIPS AND OCEAN
PLATFORMS OPERATING IN EXTREME ENVIRONMENTS

Talk 9.3B: Chong Ma - SIMULATION OF SHIP DYNAMICS AND STRUCTURAL RESPONSE BASED ON
SPH

14:45-15:45 Session 10: Boundary Conditions / Moderator: Takafumi Gotoh

Talk 10.1: D.D. Meringolo — PAIR-PARTICLE DISPERSION IN TWO DIMENSIONAL SPH

Talk 10.2: Valentin Degand (L) - ON THE CONSISTENCY OF THE SPH GRADIENT WITH ABOUNDARY
INTEGRAL METHOD FOR SOLID WALL MODELLING

Talk 10.3: Jose Luis Cercos-Pita — WALL BOUNDARY CONDITION FOR THE UNCONDITIONALLY
STABLE SPH

Talk 10.4: Meixuan Lin (L) - TOWARDS OSCILLATION-FREE SPECTRAL ISPH SCHEME WITH HIGH-
ORDER WALL BOUNDARY CONDITIONS
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16:00-18:30 Visit to BSC (meeting point at FIB square)

17:30-20:00 SPHERIC Steering Committee Meeting

Day 3 - Thursday, 19 June

Parallel Tracks: Sala d’Actes (Track A), Room VS208 (Track B)

Time Activity

Keynote 3: Prof. Javier Bonet (CIMNE) - STABILISED SPH FORMULATIONS IN LARGE STRAIN

09:00-10:00 SOLID MECHANICS / Moderator: Benedict D. Rogers

10:00-10:30 Coffee Break

10:30-11:30 Session 11

Track A: SPH Application in Coastal Engineering (SS3-1) / Moderator: Tomohiro Suzuki

Talk 11.1A: Dianlei Feng — SPH MODELLING OF SUBMARINE DEBRIS FLOW AND TURBIDITY
CURRENTS TRANSITION AND FSI PROCESSES

Talk 11.2A: Corrado Altomare — ENHANCING BREAKING WAVE IMPACT PREDICTIONS ON
VERTICAL PILES: ABOUT THE INFLUENCE OF DISSIPATION TERMS IN SPH MOMENTUM EQUATION

Talk 11.3A: Taiga Kanehira — AN ENHANCED INLET BOUNDARY CONDITION FOR STABLE AND
ACCURATE NONLINEAR WAVE SIMULATIONS

Talk 11.4A: Hong-Guan Lyu — A GENERALIZED BOUNDARY CONDITION FOR GENERATING WAVE-
CURRENT COUPLING FLOWS IN A 3D NUMERICAL TANK

Track B: Advanced Numerical Strategies for Free Surface Flows / Moderator: Giacomo Viccione

Talk 11.1B: Mohamad Amin Ghazi (L) - APPLICATION OF LOCALIZED IMPLICIT ITERATIVE PARTICLE
SHIFTING ON FREE SURFACE FLOWS

Talk 11.2B: José Macifieira Ortiz de Urbina (L) - A HIGH ACCURATE MESHLESS METHOD FOR FREE
SURFACE FLOWS

Talk 11.3B: Giordano Lipari - THE PRESSURE SIGNAL IN SIMULATIONS OF WEAKLY COMPRESSIBLE
SPH

Talk 11.4B: Xiaoyuan Luo (L) - FRAMEWORK FOR UNCERTAINTY QUANTIFICATION OF WAVE-
STRUCTURE INTERACTION IN A FLUME

11:30-12:30 Session 12

Track A: SPH Application in Coastal Engineering (SS3-1l) / Moderator: Salvatore Capasso

Talk 12.1A: Gioele Ruffini — CONSTRAINED FLUID-DEBRIS IMPACTS ONTO NON-RIGID
STRUCTURES IN EXTREME HYDRODYNAMIC EVENTS USING DUALSPHYSICS+CHRONO

Talk 12.2A: | Martinez-Estévez — STABILITY OF TETRAPOD MOUND BREAKWATERS AGAINST
SOLITARY WAVES USING THE SPH METHOD
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Talk 12.3A: Jaehwan Yoo (L) - COMPARATIVE ANALYSIS OF 3D FLOOD DYNAMICS UNDER EXTREME
WAVE OVERTOPPING CONDITIONS USING LAGRANGIAN AND EULERIAN APPROACHES

Talk 12.4A: Andrea Marzeddu — EXTENDING THE FRONTIERS OF COASTAL ENGINEERING: REAL-
WORLD APPLICATIONS OF DUALSPHYSICS TO BREAKWATERS AND QUAYS

Track B: Machine Learning / Moderator: Giordano Lipari

Talk 12.1B: Lucas Gerken Starepravo (L) - CAN MACHINE LEARNING BRIDGE THE GAP BETWEEN
LAGRANGIAN MESH-FREE METHODS AND HIGH-ORDER INTERPOLANTS?

Talk 12.2B: Rene Winchenbach — MORINET: A MACHINE LEARNING-BASED MORI-ZWANZIG
PERSPECTIVE ON WEAKLY COMPRESSIBLE SPH

Talk 12.3B: Joseph O’Connor — AUTOENCODERS FOR LAGRANGIAN COMPUTATIONAL FLUID

DYNAMICS
12:30-14:00 Lunch Break
14:00-14:45 Session 13

Track A: SPH in Aerospace and Maritime Fields (SS1-lll) / Moderator: Angelo Tafuni

Talk 13.1A: Prabhu Ramachandran — RAPID VARIABLE RESOLUTION PARTICLE INITIALIZATION FOR
COMPLEX GEOMETRIES

Talk 13.2A: Peng-Nan Sun — AN EFFICIENT SPH MODEL FOR THE SIMULATION OF WATER-
DROPPING FROM AIRTANKERS

Talk 13.3A: Domenico Ferraro — A NESTING STRATEGY TO MODEL A PROPELLER JET WAKE ON A
SCOURED BATHYMETRY USING SPH

Track B: Renewable Energy Engineering Innovations through SPH Modeling (SS4-I1l) / Moderator:
Bonaventura Tagliafierro

Talk 13.1B: Radu Serban — DESIGN OF A GENERIC CHRONO FRAMEWORK FOR FLUID-SOLID
INTERACTION

Talk 13.2B: Salvatore Capasso — A DESIGN TOOL FOR FLEXIBLE WAVE ENERGY CONVERTERS
BASED ON SPH

Talk 13.3B: Francisco Bernardo - DUALSPHYSICS VALIDATION FOR FLUID-STRUCTURE
INTERACTION WITH FLOATING FLEXIBLE STRUCTURE IN A SLOSHING TANK ENVIRONMENT

14:45-15:45 Session 14: Surface Tension, Viscosity and Turbulence / Moderator: Rene Winchenbach

Talk 14.1: Matteo Antuono - DROP COALESCENCE AND BREAK-UP THROUGH THE RHOD-SPH

Talk 14.2: Chunze Cen — A MULTI-PHYSICS SINGLE-PHASE SPH SCHEME TO SIMULATE DROPLET
MIGRATION ON A HEATED SOLID SURFACE

Talk 14.3: Aaron English — INVESTIGATION OF WALL FUNCTIONS IN SPH FOR TURBULENT FLOW
MODELLING

Talk 14.4: Chiara Pilloton — CAPTURING VIOLENT AND TURBULENT SLOSHING DYNAMICS USING
SPH MODELLING

15:45-16:15 Coffee Break
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16:15-17:00

Session 15: Adaptivity / Moderator: Nathan Quinlan

PARTICLE HYDRODYNAMICS

Talk 15.1: Daniel J. Price — ADAPTIVE PARTICLE REFINEMENT FOR COMPRESSIBLE SMOOTHED

PARTICLE REFINEMENT TECHNIQUE

Talk 15.2: J. Michel - EXTENSION OF THE RHOD-SPH FRAMEWORK: TOWARDS A FULLY ADAPTIVE

PROCEDURE

Talk 15.3: Francesco Ricci — VARIABLE RESOLUTION SPH WITH A LOCAL TIME STEPPING

17:00-17:30

Closing and Awards

20:30-Late

Conference Dinner (FiskeBar Barcelona)

cIMNE: ©
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