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Fundamentals
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Algorithmic considerations
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Translating to Yade



FlowEngine - instantiation

Users add FlowEngine() to their O.engines list to initiate the fluid

coupling.

O.engines = [

ForceResetter(),

InsertionSortCollider([Bo1_Sphere_Aabb()]),

InteractionLoop(

[Ig2_Sphere_Sphere_ScGeom()],

[Ip2_FrictMat_FrictMat_FrictPhys()],

[Law2_ScGeom_FrictPhys_CundallStrack()]

),

FlowEngine(label="flow"), # Add FlowEngine here

NewtonIntegrator()

]
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FlowEngine - reference

The broad functionality of FlowEngine() can be explored in the trusty

Class Reference

https:

//yade-dem.org/doc/yade.wrapper.html#yade.wrapper.FlowEngine
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Setting BCs

Users need to set their boundary conditions and flow parameters before

the first step of the coupled simulation. Considering a typical cuboid

shape:

# boundaries xmin, xmax, ymin, ymax, zmin, zmax

flow.bndCondIsPressure = [0, 0, 1, 1, 0, 0]

flow.bndCondValue = [0, 0, 100, 50, 0, 0]

flow.boundaryUseMaxMin = [0, 0, 0, 0, 0, 0]
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Controlling the mesh

Users should be aware that particle deformations will only be reflected in

the triangulation is a flow.meshUpdateInterval is set:

flow.meshUpdateInterval = 200 # remesh every 200 iterations

flow.defTolerance = 0.3 # optional deformation detection
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Extracting quantities

Quantities of interest, such as pressure, boundary flux, etc. using a

plethora of getters:
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Extracting quantities

getters are typically called inside a PyRunner with the

plot.addPlotData():

def getPFVquantities():

plot.addData(

p = flow.getPorePressure((0.5,0.5,0.5)) #

pore pressure at coordinate↪→

k = flow.getConductivity(10,2) # get

conductivity at cell 10, pore 2↪→

)

O.engines = O.engines + [PyRunner(iterPeriod=200,

command='getPFVquantities()', label='pfvgetter')]↪→

15



Exporting the mesh

The triangulation can be exported to VTK for Paraview post-processing

using flow.saveVtk():

O.engines = O.engines + [PyRunner(iterPeriod=200,

command='flow.saveVtk()', label='savevtk')]↪→

https://yade-dem.org/doc/yade.wrapper.html#yade.wrapper.

FlowEngine.saveVtk
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Exporting the mesh

Opening the VTK files in Paraview leverages deep post-processing tools:
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