....................

MANCHESTER i, gt
1824 Y ecccecsessssssse

..................
......................

DualSPHysics

ity

The Universit
of Manchester

Pre-processing and
User Friendly Interface

Dr Alejandro CRESPO

Universidade de Vigo
SPAIN

2nd DualSPHysics User Workshop, 6-7 December 2016




Outline of Presentation

e Pre-processing tool: GenCase

e XML input file

e DesignSPHysics

e Future developments



Pre-processing: GenCase
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Pre-processing: GenCase

object.vtk
[ Case_Def.xml || object.stl

object.ply

GENCASE

@ /Case_AII.vtk h

Case_Bound.vtk
[mov.dat ] [Case.xml ] ( Case_Fluid.vtk

[forces.csv ] [Case.bi4 ] (Case_ActuaI.vtk )

@ Case_ Dp.vtk
g

DUALSPHYSICS

v

Part_xxxx.bi4 [Run.out ]
PartOut.bi4




Pre-processing: GenCase
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Pre-processing: GenCase

Draw points

« (GenCase Is a drawing application that creates
points that will be converted into particles.

 Itemploys a 3D lattice to locate points which
represents possible positions of the particles.



Pre-processing: GenCase

Draw points
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Pre-processing: GenCase

Draw points
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Pre-processing: GenCase

Draw points
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Pre-processing: GenCase

Draw points
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Pre-processing: GenCase

Draw points
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Pre-processing: GenCase

Draw points
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Pre-processing: GenCase

Draw points

Particles are depicted as cubes
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Pre-processing: GenCase

Draw points
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Pre-processing: GenCase

Draw points
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Pre-processing: GenCase

Predefined objects

Predefined shapes can be added to the simulation just by setting
up some configuration parameters:

BOX: a corner and the size are required

i

SPHERE: the centre and radius are needed \



Pre-processing: GenCase

External objects

GenCase Is able to load external object designed with different
softwares.
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Pre-processing: GenCase

External objects

3DS DXF DWG GIS HSPART CSV MAX
SHP CAD PLY STL VTK

PLY -> exportable using BLENDER
STL -> exportable using 3DSTUDIO
VTK -> PARAVIEW

PLY, STL, VTK can be loaded by GenCase




Pre-processing: GenCase

External objects

CAD files

PLY, STL, VTK can be loaded by GenCase




Pre-processing: GenCase

External objects
3D Studio objects

PLY, STL, VTK can be loaded by GenCase




Pre-processing: GenCase

External objects

Studio objects

PLY, STL, VTK can be loaded by GenCase
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XML file

Case_Def.xml Case.xml

<case>
<casedet>
— <constantsdef>
<casedef> <lattice bound="1" fluid="1" />
<constantadety <gravity x=r0" y="O" z="-9.81" Gravitational " units_ /82" />
<18EELoe boundsn1® fluiderl® £ <cflnumber value="0.2" comment="Coefficient to multiply Dt" />
coravicy x="0= y=-0" z=--5,81" Comment="Gravitaticnal agceleTAtion” RATs_commenT="m/s"Z® /> <hswl value="0" auto="true" comment="Maximum still water level to calculate speedofsound using coefsound” units_commenct="metres (m)" />
<efinumber value="0.2" comment=~Cosfficient to waltiply D" /> value="0" autoe"true" commente"Maximum system speed (by default the dam-break propagation is used)” />
<hawl value="0" auto="true” comment="Maximum still water level to using " units_comment="metres {(m)" /> <coefsound value="20" comment="Coefficient to multiply speedsystem" />
values 0" aul system speed (by default the dam-break propagation is used)” /> <speedsound value="0" auto="true" comment="Speed of sound to use in the simulation (by default ol
icient to multiply speedsystem® /> <coefh value="1.0" to calculate the length qre(3+apt2) in 3D)" />
<aptedasind value="0" aute="Lroe® comment=+Spesd of scund Lo uee in the sismlation (by default "I <gamma value="7" comment="Politropic constant for water used in the state equation” />
<coefn valuews1.0" commente-Coefficient to calculate the SmOOThing length (Hecosfficientesqrt(3ecp*2) in 30)" /> <rhop0 value="1000" comment="Reference density of the fluid" units_comment="kg/m3" />
<gemma value="7" comment="Politropic constant for water used in the state equation® /> </constantsdef>
<rhop0 walues~1000" comments"Reference density of the fluild~ units commente"kgfm3” /> 240" £1ui 10" />
</conatancadet> <gecmetry>
<mkconfiq boundeounte240" fluideountetl0n /> <definition dp="0.01" units_comment="metres (m)">
il <pointmin x="-1" y="O" ze"-1" />
<definizion d4pa"0.01" units_cosmente"metres (m)"> <pointmax x="4.5" ymgn z=n3.5% />
<poRTmAR X="-1" y=TO" Z="-1" ¥ </dsrinicions:
<pointmax x=' y="o" 3.5" /> <commands>
</definitien> it
‘“‘:::::uu <setdrawmode mode="fall" />
<sstdraumode modemtfull® /> SORERREIL P T 3
<setmkfluid memt0" /> i
PO <boxf111>s011d</boxfill>
<DoNIillsolidc/poxfilly CPAIATtARTR ATl e
<size x="1% yme2" z=r2" />
<aize xmnim yamgn gmegn [y </drawbox>
</dravboxs <setmkbound mk="0" />
<setmibound micw <drawbox>
<drawbon> <boxfill>bottom | left | right | front | back</boxfill>
<pexfill>bottom | left | right | front | back</boxfill> <point x="0" y="-1" z="Q" />
<Boint x="Q" y=T-1" 3="0" /> <size x="4" y="2" z="3" />
R </drawbox>
</dravbex> </mainlist>
</masnlists </conmands>
</commands> </gecmetzy>
</gecmetzy> </casedef>
</casedet> <execution>
<executions PR
CRaTamerers: <parameter key="StepAlgorithm" value="1" comment="Step Algorithm 1:Verlet, 2:Symplectic (default=1)" />
“pezameter key="StepAlgorithm’ valug="i" comsence"Step Algoriths 1iVerlet, I:Symplectic (defamlt=)” /> <parameter key="VerletSteps" value="40" comment="Verlet only: Number of steps to apply Euler timestepping (default=40)" />
:::::i ::"':::;“::;'e";“""‘“"r:““:::“u’::::t;‘r:; ':“::‘;a";n;::’ ;‘“":zzn:‘“(::r::::"”l:" (aaganl = <parameter key="Rernel" value="2" comment="Interaction Kernel 1:Cubic Spline, 2:Wendland (default=2)" />
=" - ue="2" commente" i v 2 - wyn 3. : -
<parameter keym"ViscoTreatment" valuem"l" commenta=Viscosity formulation 1:Artificial, 2:Laminar+SPS (defaole=1)" /> R EE YAlun L StV asoosity, Somuiation SASEIEIRINL, SILMIONRIAVE (danlisM VX
<parameter key="Visco" valug="0.02" comment="Viacoaity value" /> SOREGERtE: (BN VIUOR VAN Y RO R00R Y YL
Keymevs P v Yaloe vitn P ¥ value="1® tiply viscosity value with boundary (default=1)" />
<Paramecer key="DeltaSPH" value=-0" comsente-DeltaSPl valua, 0.1 iz the typical valua, with 0 dissbled (defaultmd)® /> ¥ value="0" taSPH value, 0.1 is the typical value, with O disabled (default=0)" />
cosmente"Shifting mode OiHone, 1:Ignore bound, 2:Igners fixed, 3:Fall (default=0}" /> Los £eing” velue="0" fting mode 0:Mone, 1:Ignore bound, 2:Ignore fixed, 3:Full (dafanlte0)® />
"Coefficient for ahifting computation {defanlt==2)" /> <parameter key="#ShiftCoef" value="-2" comment="Coefficient for shifting computation (default=-2)" />
Keym"#ShifLTES" values®1.5" commence"Threshold to detect free surface. Typically 1.5 for 2D and 2.75 for 30 (default=0)" /> <parameter key="#ShiftTFS" value="1.5" comment="Threshold to detect free surface. Typically 1.5 for 2D and 2.75 for 3D (default=0)" />
cparameter key="RigidAlgorithm" values"i" cosmenc==Rigid Algerithm 1:SPH, 2:DEM (default=1)® /> <parameter key="RigidAlgorithm" value="i" comment="Rigid Algorithm 1:SPH, 2:DEM (default=1)" />
<parameser key="PtPause™ value="0.0" cosment="Tims to freeze the floatings at simmlation start (warmup) (defanlt=0)" units_cosment="seconds® /> <parameter key"’ltl’nue' value="0.0" comment="Time to freeze the floatings at simulation start (warmup) (default=0)" units_comment="seconds" />
<paramecter keyw"CoefDtMin" va 0.05" commente"Coefficient to calculate minimom time step dtmin=coefdteminth/speedsound (default=0.03)" /> to calculate minimum time step dtmin=coefdtemint*h/speedsound (default=0.05)" />
<pazemeter key="#DtIni" value="0.0001" commenc="Initial time step units_ I> <parameter kez' #DtIni" value="0.0001" comment="Initial time step (default=h/speedsound” units_comment="seconds" />
<parameter key="#DtMin" value="0.00001" time step = units_d ~ <parameter key="#DtMin" value="0.00001" comment="Minimum time step " units_comment="seconds" />
<parameter key="#DtPixed” value=-DtFixed.dat" cossenc="Dt valoes are loaded from file (default-disabled)® /> <parameter key="#DtFixed" value="DtFixed.dat" comment="Dt values are loaded from file (default=disabled)" />
<paramecer key="DrAllParticles” values"0" cemmente*Velocity of particles used to calculate DT. 1:All, 0:Only fluid/floating {(dsfault=0)® /> <parameter key="DtAllParticles" value="0" comment="Velocity of particles used to calculate DT. 1:All, 0:Only fluid/floating (default=0)" />
<parameter key="TimeMax= valug="0.72" comment="Time of simmlation® unita comment="scconds™ /> <parameter key="TimeMax" value="0.72" comment="Time of simulation" units_ nt="seconds” />
<parameter key="TimeOut® values"0.01" commente®Time out data® units commente®ssconds® /3 <parameter key="TimeOut" value="0.01" comment="Time out data" units_comment="seconds" />
<paramecer bey="Incl" value=“1" commenc="Inarease of L+° units commenc="desimal” /> <parameter key="IncZ" value="1" comment="Increase of Z+" units_comment="decimal" />
. value="1" » lowed 3/100 of fluid particles out the demain (default=-1)" units_ccmment="desimal® /> value=n1n Allowed 3/100 of fluid particles out the domain (default=1)" units_comment=rdecimal® />
<pazameces key="Rhopduthin” value="700" commenc="Hinimom rhop valid (default=700)" unita_commente"kg/m3™ /> <parameter key-"nhopouuun' value="700" comment="Minimum rhop valid (default=700)" units_commente="kg/m3" />
<parameter key="Rhopfutax" value="1300" comment="Maximum rhop valid (default=1300)" units_comment="kg/m3" /> <parameter key="RhopOutMax" value="1300" commenc="Maximam rhop valid (default=1300)" units_commenc="kg/s3" />
wrsssscsons
pr . <particles np="21001" nb="1001" nbf="1001" zate"11" mkfluidfizste"1"> \
<fixed mkbound="0" mk="11" begin="0" count="1001" />
<fluid mkfluid="0" mk="1" begin="1001" count="20000" />
</particles>
<constants>

<gravity x="0" y="0" ze"-9.81" units_comment="m/s*2" />
<cflnumber value="0.2" />

<gamma value="T" />

<rhop0 value="1000" units_comment="kg/m3" />

<dp value="0.01" units_comment="metres (m)" />

<h value="1.4142135624E-002" units_comment="metres (m)" />

<b value="1.1155371 units res (m)" />

value="1 " units_ g" />

fluid velue="1 " unics_ kg" />
</constants>

<eotion />
</execution> )
</




STRUCTURE OF THE XML FILE

http://dual.sphysics.org/index.php/downloads/

- DUALSPHYSICS DOCUMENTATION:
o DualSPHysics v4.0 GUIDE.pdf

| oXML_GUIDE_v4.0.pdf |

o ExternalModelsConversion_GUIDE.pdf
o PostprocessingCalculations.pdf

- DUALSPHYSICS PACKAGE:
o DualSPHysics v4.0_Linux_x64.zip
o DualSPHysics v4.0 Windows_x64.zip


http://dual.sphysics.org/index.php/downloads/

STRUCTURE OF THE XML FILE

Divided in two sections:

“casedef”

Definition of the case with initial geometry and
configuration.

Created by the user and used by GenCase

“execution”

Information required to execute the case.
Created by the user, modified by GenCase
and only used by DualSPHysics

- < Cd5e>=

~ <casedef=
+ <constantsdefz
<mkconfig/ =
- < geometry =
+ < definition=
- <commandsz
+ <mainlist>
< /commandsz=
</geometry >
+ <initials=
+ «<floatings>
+ <motion=
- < fcasedef=
— <execution:
- «<special»
- zwavepaddles=
+ «<piston>

< /wavepaddles=
+ <accinputs>
< /special=
+ <parameters>

- < /execution=
< fcase>

+ «<piston_spectrum=



STRUCTURE OF THE XML FILE

o “casedef” :
- constantsdef constants needed in SPH

- mkconfig  label configuration

- geometry  system geometry (boundaries and fluid)
- definition
- commands (list & mainlist)

- Initials special features for fluid particles

- floatings description of floating objects

- motion description of boundary movement

« “execution”

- special automatic wave generation and external forces

- wavepaddles (piston & piston_spectrum)

- accinputs

- parameters execution parameters in DualSPHysics



XML file CASEDEF-CONSTANTSDEF

<constantsdef>
<lattice bound="1" fluid="1l" />
<gravity x="0" y="0" z="-9 . 81" comment="Gravitational acceleration"

units comment="m/s*2" />
<rhopl value="1000" comment="Reference density of the fluid"
units comment="kg/m*3" />
<hswl value="0" autco="true" comment="Maximum still water level to calculate speedofsound"
units comment="metres (m)" />
<gamma wvaluse="7" comment="Polytropic constant for water used in the state equation" />
<speedsystem value="0" zuto="true" comment="Maximum system speed
{(by defaunlt the dam-break propagation is used)" />
<coefsound value="20" comment="Coefficient to multiply speedsystem" />
<speedsound value="0" zuto="true" comment="Speed of sound to use in the simulation
{(by default speedofsound=coefsound*speedsystem)" />
<coefh value="0.866025" comment="Coefficient to calculate the smoothing length
{(h=coefh*sqrt (3*dp*2) in 3D)" />
<cflnumber wvalue="0.2" comment="Coefficient to multiply dt" />
</constantsdef>



XML file CASEDEF-MKCONFIG

— <mkconfig bommdecount="240" fluidcount="10"> mk: label used to
“mlkorientbonnd mk="0" ortent="7xZ"/> - defines the order objects are created
“mkorientiluid mk="1" ortent="yz:l"/> - applies specific features to the different set of
“miorientfluid mk="2" orient="21x'/> points such as movement, rigid motion. ..
<fmkconfig>

240 labels for boundary particles and
10 labels for fluid particles

mkorientfluid = “xyz”

mkorientation: determines the order of particles
when creating one object (useful for
visualization with the variable idp)

mkorientfluid = “xyz”
mkorientfluid = “yzX”
mkorientfluid = “ZYx”




XML file CASEDEF-GEOMETRY-DEFINITION

<|-—DEFINITION OF DOMAIN WHERE PARTICLES WILL BE CREATED -->
<definition dp="0.005">
<pointmin x="-0.05" y="0.1" =z="-0.05" />
<polintmax x=" 2.00" y="0.1" z=v 1.00" />
</definition>
dp defines the distance between particles
WHEN CHANGING THIS PARAMETER, THE TOTAL NUMBER OF PARTICLES IS MODIFIED
pointmin & pointmax defines the dimensions of the domain where particles can be created
pointmax

NOTE that particles are only created within this domain.

Once particles have been created the dimensions of the
ointmin domain for simulation are calculated again starting from
P minimum and maximum positions of the created particles.




XML file CASEDEF-GEOMETRY-DEFINITION

<! -——DEFINITION OF DOMAIN WHERE PARTICLES WILL BE CREATED —-I
<definition dp="0.005">

<pointmin x="-0.05"|y="0.1"| z="-0.05" />
<polintmax x=" 2.00"|y="0.1"|=z=" 1.00" />
</definition>

A 2-D configuration can be generated by imposing the same values along Y-direction
<pointmin> = <pointmax>

\




CASEDEF-GEOMETRY-COMMANDS-MAINLIST

This command indicates the mode to create points where particles will be generated

— <mainhst=

</mamhst=

<setdrawmode>:

<setdrawmode mode="wue"=
Zgetdrawvmode mode="face"’=

Zgetdrawmode mode="s0hd" =
zgetdrawvmode mode="fill"/=

wire face

“wire”: wire mode

“face”: draw faces

“solid”: draw inside

“full”: combines face and solid

solid ' full



CASEDEF-GEOMETRY-COMMANDS-MAINLIST

— <mamhst=
=setmkbound mk="0"/> IMPORTING EXTERNAL GEOMETRIES
Zdrawfilesil file="File stl"/>

<drawfileply file="File ply"/=
<drawfileply file="File wtk"/>
— =drawfilest] file="File stl">
drawmove x="0.5" y="0" z="0"/>
Zdrawrotate angx="10" angy="15" angz="30"/=>
<drawscale x="1" y="1" z="0.5"/>
<fdrawfilestl=
— <drawfileply file="File ply">
Zdrawmove x="0.5" y="0" ="0"/=
<fdrawfileply=
= <drawfileply file="File ply"=
<drawmove x="0.5" y="0" z="0"{>
idrawrotate angx="10" angy="15" angz="30"/>

<fdrawfileply>= . ) ]
~ cdvavfileply file="File ply"> Some modifications can be applied to the VTK, PLY or STL

=dravrotate angx="10" angy="15" angz="30">  drawmove a displacement is applied to the external object
<fdrawfileply>

<drawfilevtk>: load a VTK file to be converted into points

<drawfileply>: load a PLY file to be converted into points

<drawfilestl>: load a STL file to be converted into points

— <drawfilevtk file="File vik"= drawrotate a rotation is applied to the external object
<polyselec>pomts<polyselec> drawscale scaling is applied to the external object
=fdrawilevtls=

— <drawfilevtlk file="File wik"=>
<polyselec=pomts | ines</polyselec=
=fdrawilevtl:=
— <drawfilevtl: file="File wtl">
<polvselec>triangles</polvselec>
<fdrawfilevtl>
— <drawfilevtlk file="File wik"=>
=polyselec>polygons=ipolvselec=
=fdrawilevtl:=
<fmamhst=



CASEDEF-GEOMETRY-COMMANDS-MAINLIST

 cramindist> IMPORTING EXTERNAL GEOMETRIES

<setshapemode>real | bound | dp</setshapemode=
<setmkbound mk="0">
zdrawfilevtk file="pump _fized vwilg"f=
<setmkbound mk="1"/> —>
<drawfilevtlk ﬁle="bmnp_mw&ing.vtk e
<setmbkfhud mk="0"">
— =fillbox x="0.14" y="-0.1" z="-0 35">
zmodefill>void=/modefill>
<point x="-0.6" y="-039" z="-1 8"/=
<size x="0.9" y="0.68" z="0.52"=
</fillbox>
</mainlist= from VTK to points

36




CASEDEF-GEOMETRY-COMMANDS-MAINLIST

— =mainlist>
csetmbfhuid k7> FILLING DOMAINS
<fillvoidpoint x="3" v="2"z="1"/>
— <fillpomt x="3" v="2" z="1">
<modefll>void</modefill>
</illpoint> <fillpoint>: fills with points starting from the seed
— <fillpomt x="1" v="1" z="1" mkflmd="0">
<rmodefill>fud</modefill>

</fillpoint> <fillbox>: fills with points starting from the seed
— <fillpoint x="1" y="1" z="1" mkbound="0"> within the limits defined by a box
<modefill=tound</modefill>
</fillpomt=>

~ =fillpomnt x="2" y="2" 7z="2" mlfluid="2" mkbound="3"> - <fjllfigure>: fills with points starting from the seed

<modefill>border | void | flmd | bound</modefill= within the limits defined by a figure
<ffillpoint>

—_ ':::f]]]]_'ll:lx l-:III:’]II :_r:"]_" F“l:l“::
Dnodellbordernoden <fillprism>: fills with points starting from the seed
w:':: t :II ) n :II n _II ) n :: . . . . . .
. Y within the limits defined by a prism

{5119 l:”3" }:"4" F“E“,lll}
</fillbox>
— <fillprisin x="2" y="3" z="5">
{Cljﬂ]_]_]_t l:"[:]" }:IIDII F"[:I”llll:p'

<modefill> indicates what type of points can be filled
<point x="1" y="0" z="0"/> with void, fluid, bound, it fills with that type of points
<point x="0" y="1" z="0"f> inside the specified limits or the presence of a given
“point x="0" y="0"z="0.5"/> type of point using border
<pomt x="1" v="0" z="0.5">
“point x="0" v="1" z="0.5"/>
Zmodefill>void<imodefill=
<ffillprism>=
<debugout/>
=/mamhst>



CASEDEF-GEOMETRY-COMMANDS-MAINLIST

— <mainhist>
<setshapemode>real | bound | dp</setshapemode=
<setmkbound mk="0">
<drawfilevtk file="purnp fized wk'/=
<setmkbound mk="1"/>
<drawflevtk file="purmnp mowng wik"/>
<setmbkfhud mk="0"">

— <fillbox| x="0.14" y="-0.1" z="-0 33"
<modefill>void</modefill >
<point x="-0.6" y="-0.359" z="-0. 8"/=
<size x="0.9" v="0 68" z="0 52"/>

<ffillbox>

<fmamlist=

limits of the
domain to fill

filling with fluid while void and
before the limits defined by a box

FILLING DOMAINS




XML file

— <floatings=

<floating mkbound="0" relativeweight="1 3"/~

CASEDEF-FLOATINGS

DEFINING FLOATINGS

— <floating mkbound="1" relativeweight="1 3"~

syelind x="1" y="3" z="2">
<pmegail x='0. 2" y="0.4" z="0 &"/=
<ffloating>
— =floating mkbound="2">
<masshody value="1200" >
<center x="11"y="12"z="15"/>
<mertia x= 20" y="22" z="24" >
</floating>
— <floating mkhound="3">
<masshody value="1300">
<center x="11" yv="12"z="15"/>
<mertia x= 20" y="22" z="24" />
<yelm x="1" y="3" z="2"/>
<gmegail x=0. 2" v="0.4" z="0 &"/=
<ffloating=
— <floating mkbound="4">
<masshody value="1300">
<mertia x= 20" y="22" z="24"/>
<ffloating>
</floatings=

<floatings>: indicates that a set of particles labelled with
the same mk constitutes a floating object

Only one of these values can be defined:
rhopbody density of the object

relativeweight in relation to the reference density
massbody total mass of the object

So that, the mass of a floating particles is:
masspart = massbody / nfloat or

masspart = relativeweight * rhop0 * dp”3 or
masspart = rhopbody * dp”3

These variables are computed by GenCase or
can be also specified in advance:

center gravity center of the rigid object

inertia momentum of inertia of the rigid object
velini initial linear velocity of the object
omegaini initial angular velocity of the object



XML file

CASEDEF-MOTION

*Motion01: uniform rectilinear motion (<mvrect />) that also includes pauses (<wait />)

— <Inotlon=
— Eolyreal ref="1">]

movement defined for the

| <begin mov="1" start="0" finish="5 4"/>
— <mvrect id="1" duration="0 6" next="2"F
<yvel x="1" v="0" z="0"{>
<fmvrect>
| zwait 1d="2" duration="0 3" next="3">
—{=myvrect id="3" duration="0 6" next="4"F
<yvel x="1" v="0" z="0"{>
<fmvrect>
l<wait 1d="4" duratton="0 2" next="5"{>
—[smvrect id="5" duration="0.6" next="6"F
<yvel x="1" v="0" z="0"{>
<fmvrect>
<walt 1d="6" duratton="0.3" next="7"/>
— =mvrect 1d="7" duratton="-1" next="1">
<yel x="-1.8" v="0" z="0"{>
<fmvrect>
<fobjreal>
<fmotion>

-

> set of particles with mk=1

first mov=1 during 0.6s,
then wait=2 for 0.3s,

then mov=3 during 0.6s,
then wait=4 for 0.3s,

then mov=5 during 0.6s...

<mvrect>: uniform rectilinear movement

vel indicates the constant velocity vector



XML file

~ “motlon*
~ <objreal ref="4">
<begin mov="1" start="0"/>
— <mvrotsinn id="1" duration="3" next="32"=
<axispl x="0"y="0" z="2 85"(>
<axispl x="0" y="1"z="2 85">
<freq v="0.2"/>
<ampl v="60">
< phase v="0"/>
“fmvrotsinn=
— “mvrotsinm id="2" duration="5" next="1">
<axispl x="0" y="0" z="2 85"/>
<axisp x="0" y="1"z="2 85">
<freq v="0.4">
<ampl v="75">
“invrotsinn>
<fobjreal>
— <objreal ref="5">
<begin mov="1" start="0"/>
— “mvelrsinm id="1" duration="%" next="2"
<ref x="0" y="-0.7" z="0.2">
<axispl x="0" y="0" z="2 85"/>
<axisp2 x="0"y="1" z="2 85"(>
<freq v="0.2">
<ampl v="(0">
<phase v="0">
<fvcirsinu>

CASEDEF-MOTION

*MotionQ7: sinusoidal movement (<mvrectsinu />, <mvrotsinu />, <mvcirsinu />)

— <mvcirsinm id="Z2" duration="3" next="1">
sref x="0" y="-0.7" z="0.2"/>
<axispl x="0" y="0" z="2 85">
axispl x="0" y="1" z="2 85"(>
<freq v="04"{>
<ampl v="75">
<phase v="0"/>
<fmvcirsinn>
<fohjreal=
— “objreal ref="6">
<begin mov="1" start="0"/>
— <mvrectsiom id="1" duration="5" next="2">
<freq x="0.2" y="0" z="0"/>
<ampl x="2 30" y="0" z="0"/>
<phase x="0" y="0" z="0"/>
<fmvrectsinn=
— <mvrectsiom id="2" duration="5" next="1">
=freq x="0.4" y="0" z="0"{>
<ampl x="2 55" y="0" z="0"/>
<phase x="0" y="0" z="0"/>
Zimvrectsinn>
<fohjreal>
<fmotion>

<mvrectsinu>: sinusoidal rectilinear
movement

<mvrotsinu>: sinusoidal rotational
movement

<mvcirsinu>: sinusoidal circular
movement

axispl first point of the rotation axis
axisp2 second point of the axis

freq frequency

ampl amplitude

phase phase



XML file CASEDEF-MOTION

*MotionQ7: sinusoidal movement (<mvrectsinu />, <mvrotsinu />, <mvcirsinu />)

1 I~ 4

Time: 0.00s Time: 1.40s Time: 2.80s
Time: 4.20s Time: 5.60 s Time: 7.00s

42



XML file CASEDEF-MOTION

*Motion08: predefined movement with data from an external file (<mvpredef /> or <mvfile />)

— <motlon~
— <objreal ref="200">
<hegin mov="1" start="0"/=
— zmvpredef id="1" duration="10">

<file name="moton0Emov 3 out" fields="4" fieldtine="0" fieldx="1" fieldv="2" fieldz="3"/>

<fmvpredef>
<fobjreal> _
— <objreal ref="150"> <mvpredef /> or <mvfile />:
“begin mov="1" start="0"/> prescribed motion loaded from a file
— <mvpredef id="1" duration="8" next="2">
<file name="motonlEmov 3 out" fields="4" fieldtune="0" fieldx="1" fieldy="2"/> )
<fmvpredef= name name of the file
~ <mvrect id="2" duration="-1"> fields number of columns of the file
<vel x=0"y="0"z="-0.02'/> fieldtime column with time
<fmvrect> . . .-
<fobjreal> f!eldx column w!th X—pos_lt_lon
— <objreal ref="151"> fieldy column with Y-position
“begin mov="1" start="0"/> filedz column with Z-position

— <mvpredef id="1" duration="10">

<file name="motion08mov 3 out" fields="4" fieldtime="0" fieldx="1" fieldz="3"/>

<fmvpredef~
<fobjreal>

v e ugenn first field (or column) has reference "0"
objreal ref="152"~ .
<hegin mov="1" start="0"f> second field (or column) has reference "1"
— <mvpredef 1d="1" duration="10">
<file name="motion0Bmeov 2 out" fields="4" fieldtime="0" fieldy="2" fieldz="23"/>
<fmvpredef>
<foljreal>
<fmotion>



XML file CASEDEF-MOTION

*Motion09: predefined movement with data from an external file (<mvrotfile />)

<mvrotfile />: prescribed motion loaded from a file with degrees

name name of the file
axispl & axisp2 two points to define the axis of rotation

<motion>
<objreal ref="1v>
<begin mov="1" start="0" finish="100" />
<mvrotfile id="1" duration="9" next="2" anglesunits="degrees">
<file name="Motion09%mov deg.csv" />
<axispl x="1" y="1" z="0.03" />
<axisp2 x="1" y="-1" z=v( 03" />
</mvrotfile>
<mvrotfile 1d="2" duraticon="9" anglesunits="radians">
<file name="Motion09%mov rad.csv" />
<axispl x="1" y=v-1" z="0.03" />
<axispZ x="1" y="1v z="0.03" />
</mvrotfile>
</objreal>
</motion>

200
180

10
time (s)



AMLTIle £xECUTION-SPECIAL-WAVEPADDLES-PISTON

Generation of regular waves

<piston>
<mkbound wvalue="10" comment="Mk-Bound of selected particles" />
<waveorder value="2" comment="0Order wave generation 1l:1st order, 2:2nd order (def=1)" />
<start value="0" comment="Start time (def=0}" />
<duration value="0" comment="Movement duration, Zero is the end of simulation (def=0)" />

<depth wvalue="0.27" comment="Fluid depth (def=0)" />

<fixeddepth value="0" comment="Fluid depth without paddle (def=0}" />
<pistondir x="1" y="0" z="0" comment="Movement direction (def=(1,0,0))" />
<waveheight value="0.1" comment="Wave height" />

<waveperiod valuese="1.3" comment="Wave period" />

<phase wvalue="0" comment="Initial wave phase in function of PI (def=0)" />
<ramp value="0" comment="Periods of ramp (def=0)" />
<savemotlion pericds="24" pericdsteps="20" xpos="2" zpos="-0.15"

comment="Saves motion data. xpos and zpos are optional. zpos=-depth" />
</piston>

swaveorder: order of wave generation (15t order or 2" order)

depth: depth at front of the piston

swaveheight: wave height H

swaveperiod: wave period T

eramp: number of periods to smooth the movement of the piston

esavemotion: saves theoretical results of elevation and orbital velocities at xpos and zpos
(being zpos=-depth of the measuring point)



EXECUTION-SPECIAL-WAVEPADDLES-PISTON SPECTRUM

Generation of irregular waves

<piston_spectrum>
<mkbound value="10" comment="Mk-Bound of selected particles" />
<waveorder value="2" comment="Order wave generation 1:1st order, 2:2nd order (def=1)" />
<start value="0" comment="Start time (def=0)" />
<duration value="0" comment="Movement duration, Zero is the end of simulation (def=0)" />
<depth value="0.27" comment="Fluid depth (def=0)" />
<fixeddepth value="0" comment="Fluid depth without paddle (def=0)" />
<pistondir x="1" y="0" z="0" comment="Movement direction (def=(1,0,0))" />
<spectrum value="jonswap" comment="Spectrum type: jonswap,pierson-moskowitz" />
<discretization value='"stretched"
comment="Spectrum discretization: regular,random,stretched,cosstretched (def=stretched)" />
<waveheight value="0.1" comment="Wave height" />
<waveperiod value="1.3" comment="Wave period" />
<peakcoef value="3.3" comment="Peak enhancement coefficient (def=3.3)" />
<waves value="128" comment="Number of waves to create irregular waves (def=50)" />
<randomseed value="2" comment="Random seed to initialize a pseudorandom number generator" />
<serieini value="2.8" comment="Initial time in irregular wave serie (def=0)" />
<ramptime value="1" comment="Time of ramp (def=0)" />
<savemotion time="50" timedt="0.05" xpos="2" zpos="-0.15"
comment="Saves motion data. xpos and zpos are optional. zpos=-depth" />
<saveserie timemin="0" timemax="1300" timedt="0.05" xpos="0" comment="Saves serie data (optional)" />
<saveseriewaves timemin="0" timemax="1000" xpos="2" comment="Saves serie heights" />
</piston_spectrum>



XML file EXECUTION-PARAMETERS

Parameters for execution in
DualSPHysics

<parameters>
<parameter key="PosDouble" wvalue="1" comment="Precision in particle interaction 0:Simple, 1l:Double, 2:Uses and saves double (default=0)" />
<parameter key="StepAlgorithm" wvalue="1" comment="Step Algorithm 1:Verlet, 2:3ymplectic (default=1)" />
<parameter key="VerletSteps" value="40" comment="Verlet only: Number of steps to apply Euler timestepping (default=40)" />
<parameter key="Kernel" wvalue="1" comment="Interaction Kernel 1l:Cubic Spline, 2:Wendland (default=2)" />
<parameter key="ViscoTreatment" wvalue="1" comment="Viscosity formulation 1l:Artificial, 2:Laminar+SPS (default=1)" />
<parameter key="Visco" valus="0.1" comment="Viscosity value" />
<parameter key="ViscoBoundFactor" value="1" comment="Multiply wviscosity wvalue with boundary (default=1)" />
<parameter key="DeltaSPH" valus="0" comment="DeltaSPH value, 0.1 is the typical value, with 0 disabled (default=0)" />
<parameter key="#8hifting" wvalue="0" comment="Shifting mode 0:None, 1l:Ignore bound, 2:Ignore fixed, 3:Full (default=0)" />
<parameter key="#5hiftCoef" value="-2" comment="Coefficient for shifting computation (default=-2)" />
<parameter key="#8hiftTFS8" wvalue="1.5" comment="Threshold to detect free surface. Typically 1.5 for 2D and 2.75 for 3D (default=0)" />
<parameter key="RigidAlgorithm" wvalue="1" comment="Rigid Algorithm 1:S5PH, 2:DEM (default=1)" />
<parameter key="FtPause" value="0.0" comment="Time to freeze the floatings at simulation start (warmup) (default=0)" units_ comment="seconds" />
<parameter key="CoefDtMin" wvalue="0.05" comment="Coefficient to calculate minimum time step dtmin=coefdtmin*h/speedsound (default=0.05)" />
<parameter key="#DtIni" wvalue="0.0001" comment="Initial time step (default=h/speedsound)" units_comment="seconds" />
<parameter key="#DtMin" wvalue="0.00001" comment="Minimum time step (default=coefdtmin*h/speedsound)" units_comment="seconds" />
<parameter key="#DtFixed" wvalue="DtFixed.dat" comment="Dt wvalues are loaded from file (default=disabled)" />
<parameter key="DtAllParticles" wvalue="0" comment="Velocity of particles used to calculate DT. 1:All, 0:0nly fluid/floating (default=0)}" />
<parameter key="TimeMax" value="1.5" comment="Time of simulation" units_comment="seconds" />
<parameter key="TimeOut" wvalue="0.01" comment="Time out data" units comment="seconds" />
<parameter key="IncZ" value="1" comment="Increase of Z+" units comment="decimal" />
<parameter key="PartsOutMax" wvalue="1" comment="Allowed %/100 of fluid particles out the domain (default=1)" units comment="decimal" />
<parameter key="RhopOutMin" wvalue="700" comment="Minimum rhop wvalid (default=700)" units comment="kg/m*3" />
<parameter key="RhopOutMax" wvalue="1300" comment="Maximum rhop valid (default=1300)" units_cocmment="kg/m"3" />
</parameters>



XML file

Case_Def.xml Case.xml

<case>
<casedet>
— <constantsdef>
<casedef> <lattice bound="1" fluid="1" />
<constantadety <gravity x=r0" y="O" z="-9.81" Gravitational " units_ /82" />
<18EELoe boundsn1® fluiderl® £ <cflnumber value="0.2" comment="Coefficient to multiply Dt" />
coravicy x="0= y=-0" z=--5,81" Comment="Gravitaticnal agceleTAtion” RATs_commenT="m/s"Z® /> <hswl value="0" auto="true" comment="Maximum still water level to calculate speedofsound using coefsound” units_commenct="metres (m)" />
<efinumber value="0.2" comment=~Cosfficient to waltiply D" /> value="0" autoe"true" commente"Maximum system speed (by default the dam-break propagation is used)” />
<hawl value="0" auto="true” comment="Maximum still water level to using " units_comment="metres {(m)" /> <coefsound value="20" comment="Coefficient to multiply speedsystem" />
values 0" aul system speed (by default the dam-break propagation is used)” /> <speedsound value="0" auto="true" comment="Speed of sound to use in the simulation (by default ol
icient to multiply speedsystem® /> <coefh value="1.0" to calculate the length qre(3+apt2) in 3D)" />
<aptedasind value="0" aute="Lroe® comment=+Spesd of scund Lo uee in the sismlation (by default "I <gamma value="7" comment="Politropic constant for water used in the state equation” />
<coefn valuews1.0" commente-Coefficient to calculate the SmOOThing length (Hecosfficientesqrt(3ecp*2) in 30)" /> <rhop0 value="1000" comment="Reference density of the fluid" units_comment="kg/m3" />
<gemma value="7" comment="Politropic constant for water used in the state equation® /> </constantsdef>
<rhop0 walues~1000" comments"Reference density of the fluild~ units commente"kgfm3” /> 240" £1ui 10" />
</conatancadet> <gecmetry>
<mkconfiq boundeounte240" fluideountetl0n /> <definition dp="0.01" units_comment="metres (m)">
il <pointmin x="-1" y="O" ze"-1" />
<definizion d4pa"0.01" units_cosmente"metres (m)"> <pointmax x="4.5" ymgn z=n3.5% />
<poRTmAR X="-1" y=TO" Z="-1" ¥ </dsrinicions:
<pointmax x=' y="o" 3.5" /> <commands>
</definitien> it
‘“‘:::::uu <setdrawmode mode="fall" />
<sstdraumode modemtfull® /> SORERREIL P T 3
<setmkfluid memt0" /> i
PO <boxf111>s011d</boxfill>
<DoNIillsolidc/poxfilly CPAIATtARTR ATl e
<size x="1% yme2" z=r2" />
<aize xmnim yamgn gmegn [y </drawbox>
</dravboxs <setmkbound mk="0" />
<setmibound micw <drawbox>
<drawbon> <boxfill>bottom | left | right | front | back</boxfill>
<pexfill>bottom | left | right | front | back</boxfill> <point x="0" y="-1" z="Q" />
<Boint x="Q" y=T-1" 3="0" /> <size x="4" y="2" z="3" />
R </drawbox>
</dravbex> </mainlist>
</masnlists </conmands>
</commands> </gecmetzy>
</gecmetzy> </casedef>
</casedet> <execution>
<executions PR
CRaTamerers: <parameter key="StepAlgorithm" value="1" comment="Step Algorithm 1:Verlet, 2:Symplectic (default=1)" />
“pezameter key="StepAlgorithm’ valug="i" comsence"Step Algoriths 1iVerlet, I:Symplectic (defamlt=)” /> <parameter key="VerletSteps" value="40" comment="Verlet only: Number of steps to apply Euler timestepping (default=40)" />
:::::i ::"':::;“::;'e";“""‘“"r:““:::“u’::::t;‘r:; ':“::‘;a";n;::’ ;‘“":zzn:‘“(::r::::"”l:" (aaganl = <parameter key="Rernel" value="2" comment="Interaction Kernel 1:Cubic Spline, 2:Wendland (default=2)" />
=" - ue="2" commente" i v 2 - wyn 3. : -
<parameter keym"ViscoTreatment" valuem"l" commenta=Viscosity formulation 1:Artificial, 2:Laminar+SPS (defaole=1)" /> R EE YAlun L StV asoosity, Somuiation SASEIEIRINL, SILMIONRIAVE (danlisM VX
<parameter key="Visco" valug="0.02" comment="Viacoaity value" /> SOREGERtE: (BN VIUOR VAN Y RO R00R Y YL
Keymevs P v Yaloe vitn P ¥ value="1® tiply viscosity value with boundary (default=1)" />
<Paramecer key="DeltaSPH" value=-0" comsente-DeltaSPl valua, 0.1 iz the typical valua, with 0 dissbled (defaultmd)® /> ¥ value="0" taSPH value, 0.1 is the typical value, with O disabled (default=0)" />
cosmente"Shifting mode OiHone, 1:Ignore bound, 2:Igners fixed, 3:Fall (default=0}" /> Los £eing” velue="0" fting mode 0:Mone, 1:Ignore bound, 2:Ignore fixed, 3:Full (dafanlte0)® />
"Coefficient for ahifting computation {defanlt==2)" /> <parameter key="#ShiftCoef" value="-2" comment="Coefficient for shifting computation (default=-2)" />
Keym"#ShifLTES" values®1.5" commence"Threshold to detect free surface. Typically 1.5 for 2D and 2.75 for 30 (default=0)" /> <parameter key="#ShiftTFS" value="1.5" comment="Threshold to detect free surface. Typically 1.5 for 2D and 2.75 for 3D (default=0)" />
cparameter key="RigidAlgorithm" values"i" cosmenc==Rigid Algerithm 1:SPH, 2:DEM (default=1)® /> <parameter key="RigidAlgorithm" value="i" comment="Rigid Algorithm 1:SPH, 2:DEM (default=1)" />
<parameser key="PtPause™ value="0.0" cosment="Tims to freeze the floatings at simmlation start (warmup) (defanlt=0)" units_cosment="seconds® /> <parameter key"’ltl’nue' value="0.0" comment="Time to freeze the floatings at simulation start (warmup) (default=0)" units_comment="seconds" />
<paramecter keyw"CoefDtMin" va 0.05" commente"Coefficient to calculate minimom time step dtmin=coefdteminth/speedsound (default=0.03)" /> to calculate minimum time step dtmin=coefdtemint*h/speedsound (default=0.05)" />
<pazemeter key="#DtIni" value="0.0001" commenc="Initial time step units_ I> <parameter kez' #DtIni" value="0.0001" comment="Initial time step (default=h/speedsound” units_comment="seconds" />
<parameter key="#DtMin" value="0.00001" time step = units_d ~ <parameter key="#DtMin" value="0.00001" comment="Minimum time step " units_comment="seconds" />
<parameter key="#DtPixed” value=-DtFixed.dat" cossenc="Dt valoes are loaded from file (default-disabled)® /> <parameter key="#DtFixed" value="DtFixed.dat" comment="Dt values are loaded from file (default=disabled)" />
<paramecer key="DrAllParticles” values"0" cemmente*Velocity of particles used to calculate DT. 1:All, 0:Only fluid/floating {(dsfault=0)® /> <parameter key="DtAllParticles" value="0" comment="Velocity of particles used to calculate DT. 1:All, 0:Only fluid/floating (default=0)" />
<parameter key="TimeMax= valug="0.72" comment="Time of simmlation® unita comment="scconds™ /> <parameter key="TimeMax" value="0.72" comment="Time of simulation" units_ nt="seconds” />
<parameter key="TimeOut® values"0.01" commente®Time out data® units commente®ssconds® /3 <parameter key="TimeOut" value="0.01" comment="Time out data" units_comment="seconds" />
<paramecer bey="Incl" value=“1" commenc="Inarease of L+° units commenc="desimal” /> <parameter key="IncZ" value="1" comment="Increase of Z+" units_comment="decimal" />
. value="1" » lowed 3/100 of fluid particles out the demain (default=-1)" units_ccmment="desimal® /> value=n1n Allowed 3/100 of fluid particles out the domain (default=1)" units_comment=rdecimal® />
<pazameces key="Rhopduthin” value="700" commenc="Hinimom rhop valid (default=700)" unita_commente"kg/m3™ /> <parameter key-"nhopouuun' value="700" comment="Minimum rhop valid (default=700)" units_commente="kg/m3" />
<parameter key="Rhopfutax" value="1300" comment="Maximum rhop valid (default=1300)" units_comment="kg/m3" /> <parameter key="RhopOutMax" value="1300" commenc="Maximam rhop valid (default=1300)" units_commenc="kg/s3" />
wrsssscsons
pr . <particles np="21001" nb="1001" nbf="1001" zate"11" mkfluidfizste"1"> N
<fixed mkbound="0" mk="11" begin="0" count="1001" />
<fluid mkfluid="0" mk="1" begin="1001" count="20000" />
</particles>
<constants>

<gravity x="0" y="0" ze"-9.81" units_comment="m/s*2" />
<cflnumber value="0.2" />

<gamma value="T" />

<rhop0 value="1000" units_comment="kg/m3" />

<dp value="0.01" units_comment="metres (m)" />

<h value="1.4142135624E-002" units_comment="metres (m)" />

<b value="1.1155371 units_ res (m)" />
value="1 " units_t g" />
fluid velue="1 * unics kg" />

</constants>
<meotion />

</case>



XML file Summary of the number of created
particles and computed constants

<particles np="21001" nb="1001" nbf="1001" mkboundfirst="11" mkfluidfirst="1">

<fixed mkbound="0" mk="11" begin="0" count="1001" /> total b ; icl
. e . . np=total numper ot particies
<fluid mkfluid="0" mk="1" begin="1001" count="20000" /> p . P
- nb=boundary particles
</particles> bi=fixed b 4 ticl
cconstantss nbf=fixed boundary particles

<gravity x="0" y="0" z="-9.81" units comment="m/s"2" /> and final mk of the objects

Loflnumber value="0.2" />

<gamma valus=n7" /> NOTE value of final “mk”
- ] = " - =1 AT
{rhopﬂ_fa_ue 1000 .un_ts_comment kg/m*3" /> mk=mkbound+11
™ =1 m 1 —a 1 m
<dp value="0.01" units comment="metres (m) /= mk=mkfluid+1

<h value="1.4142135624E-002" units comment="metres (m)" />

<b wvalue="1.1155371429E+006" units comment="metres (m)" />
<massbound value="1.0000000000E-001" units comment="kg" />
<massfluid value="1.0000000000E-001" units comment="kg" />

</constants> mass=rhop0*dp*dp*dp in 3D
<motion /> mass=rhop0*dp*dp in 2D

YOU SHOULD ALWAYS CHECK
Case_All.vtk, Case_Bound.vtk, Case Fluid.vtk



Outline of Presentation

e Pre-processing tool: GenCase

e XML input file

e DesignSPHysics: new GUI !

e Future developments
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DesignSPHYysics

A simple user interface for DualSPHysics

Modular: Integrates with FreeCAD, it is simple and easy to use.
Configurable: No need to edit external files or work with messy code.
Not only case design: It can run a simulation clicking on a button.

Coherent GUI: Easy to use, easy to learn.

Edit View Took Macro

h:.;d ]| $-2- w-m e ==r MA@ HITIRIHS
mja;uﬁ &c.necan,;*;&a.e [ A

Use these controls to define the Case you want 1o smulate.

\\\\\\\\

Initials Configure
Bucketo0!

Bucket002




B FreeCAD -

et us try DesignSPHysics

File Edit View Tools Macro Part Measure Windows Help
AL 3 O —
FHS ARALQLQHL 2ONMNCEC I JI2 s @U@V k-A488 LR TROM

BAE A=A
WNa@- &

Combo View & X
Labels & Attributes
Application
4 @ DSPH Gase
@ Cose_Limits
@ Cube
B Cylinder
A cup

Property Value

| 4 Placement  [(0.000.001.00); 0 deg; (15...

Angle 0deg
» s (0.00 0.00 1.00)
Position  [15mm 0 mm 0.3 m]
Label Cylinder
Radius 10 mm
Height 04m
Angle 36000 *
\iew /\ Data /
DSPH Object Properties & X
| Property Name Value
MKFluid -
1 .
Type of object Fluid &
Fill mode Full =
Float state
Initials Z
(i Remove from DSPH Seudation )

& ¢

DesignSPHysics v0. 1 BETA SNAPSHOT.01 & x

‘ DesignSPHysics

Constant Definiton and Execution Parameters:

You can modify values to the simul If not set, the

would be at default values.

== =\ =

[ oefeconstants | [ nep J [ _seprion |
| E )
Inter-particle dstance:  0.001 meters

Use these controls to define the Case you want to simulate.

[ Add filbox ] [ Import XML ]

This is the smulation group. Use this controls to simulate the case in which
you are working. Remember that, depending on the number of partides

Select where to smulate: U >,

[ Semudate Case ] [: |

This is the export section. Once a smulation is made, you can export to VIK
the files generated by DualSPHysics. Press the button below to export

e

| Export data to VIK ] [ Options: J

Order of objects marked for case simulation:
Object Name Order up Order down

|

Cube

Move Up Move Down

Cylinder

s Move Up

127x093m



STEPS in DesignSPHysics

o Install FreeCAD version 0.16 or higher (https://sourceforge.net/projects/free-cad/)
e  Download DesignSPHYysics beta-version-> Installer.exe
e  Open FreeCAD
e  Opens a dialog to let you execute a recorded macro: Use DSPH.py at %appdata%/FreeCAD/Macro
e New Case: DSPH_Case (CaseWine)
o Case_Limits
= Base/Placement/Position: x=-0.5m, y=-0.5m, z=-0.5m
= Box: Length=1m, Width=1m, Height=1.5m
o Cube
= Base/Placement/Position: x=-0.25m, y=-0.25m, z=0m
= Box: Length=0.5m, Width=0.5m, Height=0.5m
o ADD TO DSPH SIMULATION
= MKBound=0, Type of object=Bound, Fill mode=Wire
o Cylinder
= Base/Placement/Position: x=0.015m, y=0m, z=0.3m
= Cylinder: Radius=0.01m, Height=0.4m, Angle=360°
o ADD TO DSPH SIMULATION
» MKFluid=1, Type of object=Fluid, Fill mode=Full
o Import: cup.stl (reads assuming units in mm)
o ADD TO DSPH SIMULATION
» MKBound=1, Type of object=Bound, Fill mode=Face
o Inter-particle distance=0.001 meters
o Define Constants

o Execution Parameters
= Time of simulation=1 seconds
= Time out data=0.005 seconds
o  Setup Plugin: path of GenCase4, DualSPHyics4, PartVTK4
o Save Case: Executes GenCase4 (creates . XML and initial .Bl4)
o Simulate Case: Executes DualSPHysics4 (CPU or GPU)
o Export data to VTK: Executes PartVTK4 (VTK of all particles)


https://sourceforge.net/projects/free-cad/

Visualisation in Paraview loading VTK files




Outline of Presentation

e Pre-processing tool: GenCase

e XML input file

e DesignSPHysics: new GUI !!!
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Future developments

e FreePoints

GenCase (old) GenCase (new)

Rhop

1001 1002
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1000 1002.4814

Time: 0.00 s
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Future developments

e FreePoints

e Computation of normals (new BCs)

e Release of DesignSPHysics
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