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DualSPHysics project



DualSPHysics applications

Study of the run-up in armour block sea breakwater in Zeebrugge



DualSPHysics applications

Numerical design of WECs



DualSPHysics project
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DSPH project includes:

Pre-processing tools:

• Converts geometry into particles.

• Provides configuration for simulation.

DualSPHysics solver:

• Runs simulation using SPH particles.

• Obtains data simulation for time intervals.

Post-processing tools:

• Calculates magnitudes using particle data.

• Visualisation starting form SPH particles.
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XML file

Constant Definition

Geometry Definition

Execution Parameters



XML file

How to create new cases?

1. Following existing examples

2. XML Guide

3. Help in the forum or email

…

Creation of  new XML is difficult for new users and 

takes time

Since SPH-based simulations are growing in 

applicability to solve industrial problems…

How to encourage new users to work with SPH code?

GRAPHICAL USER INTERFACE IS KEY



New Grand Challenges (GCs) are defined

by the SPHERIC Steering Committee:

GC#5: Applicability to industry

June 2016: SPHERIC Worskhop 2016 in Munich

December 2016: 

SPHERIC Steering Committee meeting in Manchester 

December 2016: 

2nd DualSPHysics Users Workshop in Manchester

Panel discussion on “Industrial needs”:

Need of friendly user interface

Presentation about:

New Graphical User Interface for 

DualSPHysics

Graphical User Interface 
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DesignSPHysics: Graphical User Interface for DualSPHysics 

Main developer: Andrés Vieira

http://design.sphysics.org

http://design.sphysics.org/


DesignSPHysics: Graphical User Interface for DualSPHysics 

FreeCAD: 

open-source general-purpose parametric 3D CAD modeler

developed mostly in C++ and uses Python as a scripting language for tools, 

plug-ins and modules

Python: 

high-level programming and scripting language for general-purpose uses

Qt framework (PySide):

cross-platform application framework used for developing applications that 

can be executed in different software and hardware platforms with minor 

changes in the underlying codebase 

PySide is an open source library for Python that provides bindings for the 

QT framework.



DesignSPHysics: Graphical User Interface for DualSPHysics 

Data workflow



DesignSPHysics: Graphical User Interface for DualSPHysics 

DesignSPHysics is presented as a plug-in (or macro) for FreeCAD 



DesignSPHysics: Graphical User Interface for DualSPHysics 

MAIN FEATURES

- Automatic installer

- External executables support

- Case creation

- Managed as a FreeCAD document. 

- Already includes predefined objects (cubes, spheres, cylinders, cones…)

- Case loading and saving 

- By using a linking structure and a 3-D FreeCAD standard document

- Geometry creation and adaptation

- It helps to create the XML input file of DualSPHysics

- Complex objects are exported as an STL and will be loaded as an STL file

- STL importing

- DesignSPHysics includes a STL importer wrapper to rescale



DesignSPHysics: Graphical User Interface for DualSPHysics 

MAIN FEATURES

- Constant and parameter settings

- The execution parameters include the simulation time, the kernel function, 

the time step algorithm, etc. 

- The constants to be defined are gravity, reference density of the fluid, CFL 

number, the smoothing length, etc. 

- XML importing

- An existing DualSPHysics XML case file can be interpreted by 

DesignSPHysics and imported into FreeCAD

- 2D and 3D support

- DualSPHysics supports a 2-D simulations ignoring the Y-axis interactions 

and reducing the resources needed to execute the simulation



DesignSPHysics: Graphical User Interface for DualSPHysics 

MAIN FEATURES

- Object properties edition

- Object type: if the object will be converted into fluid particles or boundary

- Object MK: The MK number acts as a label or identifier

- Fill mode: creation of particles as wireframe, face, solid or full

- Initial fluid velocity

- This will be soon replaced by inlet / outlet open boundaries

- Floating configuration

- Define mass or density of the body, the centre of gravity, an initial inertia 

and an initial linear and/or angular velocity vector

- Moving objects

- Different types of motion (rectilinear, circular, sinusoidal and rotational)

- Wave generation: monochromatic (regular) and random (irregular) waves

- Define wave height, wave period, depth…



DesignSPHysics: Graphical User Interface for DualSPHysics 

MAIN FEATURES

- Integrated simulation execution 

- Integrated postprocessing

DesignSPHysics is a complete software that allows the user to

1) create a new case, 

2) execute the simulation and then 

3) analyse the results 

3.1) by visualising the particles 

3.2) by computing physical magnitudes of interest



DesignSPHysics: Graphical User Interface for DualSPHysics 

New Features

- Automatic opening with Paraview

- Save without GenCase

- Details in post-processing tools

- Per version configuration

- Default configuration with the latest dualsphysics

- Reworked some UI elements to fit most screens

- Improved stability and fixed a lot of errors, typos, wrong units, etc



DesignSPHysics: Graphical User Interface for DualSPHysics 

Future Improvements

- Toolbox oriented UI with retractable sections, to better organize the space

- External server support with SSH: Run cases in a remote machine

- Multi-case support: Multiple cases in different tabs of FreeCAD



DesignSPHysics: Graphical User Interface for DualSPHysics 

CONCLUSIONS

DesignSPHysics is a solution developed in Python as a FreeCAD plugin. 

FreeCAD is an existing tool to create complex geometries.

DesignSPHysics uses already implemented SPH code, there is no need to change 

the source files of the SPH solver, only to adapt the interface to the code.

Users of DesignSPHysics do not have to edit a text file, only follow the GUI

Good practice is to use FreeCad and Python (open-source and multiplatform)

DesignSPHysics is a complete software that allows the user:

- to create a new case

- to execute the simulation and then

- to analyse the results by visualising the particles and by computing physical 

magnitudes of interest



DesignSPHysics: Graphical User Interface for DualSPHysics 

Thanks for your attention

Previous releases: github (send issue)

Mail to dualsphysics@gmail.com

Mail to anvieiravazquez@gmail.com

http://design.sphysics.org

mailto:dualsphysics@gmail.com
mailto:anvieiravazquez@gmail.com
http://design.sphysics.org/
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