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SUMMARY

REFERENCES THEORY

Ricel, Francesce, Renato Vacondio, and Angelantondo Tatunl. “Mutiscale smoothed particle i o - ] ) -
hydrodynamics based on a domain- deco mpasition sirategy.” Computer Methods in Applied Mechanics and 1. Computational domain is partitioned in sub-doemains,

Engineering {2024]. each with its own resclution.
+ Ricel, Francesco, Remato Macondio, and Angelantonie Tafunl. “Three-dimensional variable resolutian for
muli -scake modeling in Smonothed Particle Hydrodynamics.® Computer Fhysics Communications {2025].

DOCUMENTATION

+ Guide: in doc/guides IL_EUIDE_VRESOLUTION. pdf
+  Examples: examplesmesolution

SUPPRORT

+  htips:)github.com,Dua 15FHysics) DualsPHysios lssues

APPLICATIONS FUTURE OUTLOOK
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SCIENTIFIC ARTICLES

« Ricci, Francesco, Renato Vacondio, and Angelantonio Tafuni. "Multiscale smoothed particle
hydrodynamics based on a domain-decomposition strategy." Computer Methods in Applied Mechanics and
Engineering (2024).

« Ricci, Francesco, Renato Vacondio, and Angelantonio Tafuni. "Three-dimensional variable resolution for
multi-scale modeling in Smoothed Particle Hydrodynamics." Computer Physics Communications (2025).

DOCUMENTATION

« Guide: in doc/guides/XML_GUIDE_VRESOLUTION.pdf
- Examples: examples/vresolution

SUPPORT

« https://github.com/DualSPHysics/DualSPHysics/issues
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NEW IN V6.0 BETA
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THEORY

VARIABLE RESOLUTION ALGORITHM

1. Computational domain is partitioned in sub-domains,
each with its own resolution.
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1. Computational domain is partitioned in sub-domains,
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THEORY

VARIABLE RESOLUTION ALGORITHM

1. Computational domain is partitioned in sub-domains,
each with its own resolution.

2. Each sub-domain is extended by a buffer region,
populated by buffer particles.

3. This buffer particles obtain their physical properties from
coupled(adjacent) sub-domain and enforce Dirichlet BC.
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THEORY

VARIABLE RESOLUTION ALGORITHM

1. Computational domain is partitioned in sub-domains,
each with its own resolution.

2. Each sub-domain is extended by a buffer region,
populated by buffer particles.

2 Fluid particle
3. This buffer particles obtain their physical properties from ,, .. ?Fl / S
coupled(adjacent) sub-domain and enforce Dirichlet BC. "s:%::i:” B T
0 o R O o
4. Transfer of mass between sub-domain is calculated by -, ;;‘E’(xg:,’i:* *,‘ '_ ..:‘i::-'
means of the eulerian flux at points on the sub-domain ;,.5..}.-;;..;‘...:::3;.- g e 1.“.’,::?..:..
limits. i FUREYT LSRN
Buﬂer";article : New Bufler particle r,’
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APPLICATIONS

FLOW PAST A CYLINDER WAVES

(PLEASE USE ADVANCED SHIFTING!)
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MOVING OBJECTS COUPLING WITH OTHER METHODS
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FLOW PAST A CYLINDER
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WAVES

(PLEASE USE ADVANCED SHIFTING!)

Refinement region
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WAVES

(PLEASE USE ADVANCED SHIFTING!)

Vel Magnitude
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MOVING OBJECTS

FALLING WEDGE MOVING CYLINDER IN TANDEM

CaeFlowCylinderTandemYRes

CaseFallingWedyge Time: 0.000000 .
. . \s
v Do Sitpks
o Oriol): 660,088 -
Fhrgsical tne 10 s000nas
Rurtina 00X 3050 T 2 A5 nouns Time: 0.000 s

FLOATING OBJECT

CaseFloatingDuckVites . _awe
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FALLING WEDGE

CaseFallingWedge Time: 0.000000
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MOVING CYLINDER IN TANDEM

CaseFlowCylinderTandemVRes

cpu gpv
e o DualSPHysics

Particles (initial): 660,048

Physical fime: 10 seconds .

Runtime (RTX 3080 Ti): 2.45 hours Time: 0.000 s
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FLOATING OBJECT
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COUPLING WITH OTHER METHODS

COUPLING WITH CHRONO FLEXIBLE STRUCTURES

CasePointAbsorberSpringVRes

CaseTureckHronFSI12VRes

Inmad Particies: 27,401

Phywicad Tune: 108 I;Alull“’udn 78,180
. a0 . .0 Pryvicnd Tare: 150
20 T): 36 ene: 0.0 )
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COUPLING WITH CHRONO

CasePointAbsorberSpringVRes i, i

------------------
-------
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DuaI§PHysics

I — -

Initial Particles: 27,431
Physical Time: 10s
Runtime (RTX 4070 Ti): 386s Time: 0.0s
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FLEXIBLE STRUCTURES

CaseTurekHronFSI2VRes i, g

i gpu
DualSPHysics
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Initial Particles: 78,186
Physical Time: 15s
Runtime (RTX 4070 Ti): 0.7h Time: 0.0s
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FLEXIBLE STRUCTURES
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FUTURE OUTLOOK
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