InStalacia programov GMSH, Elmer a ParaView pre Windows

V tomto dokumente budu popisané instalacie volne Siritelnych programov GMSH,
Elmer a ParaView, ktoré budeme potrebovat pri MKP vypoctoch tepelnej vodivosti a
vizualizacii napriklad teplotného pola. Budu uvedené postupy pre OS Windows.
Taktiez budu pripojené subory, ktorymi bude mozné otestovat spravnu instaléaciu
jednotlivych programov.

Instalacia

1. GMSH
a. Stiahnutie programu GMSH

e Prejdite na stranku https://gmsh.info/

e Prejdite nadol k sekcii “Download”

o Najdite sekciu “Current stable release”, nasledne “Download
Gmsh for Windows”, kliknite nan a stiahnite ho

e Rozbalte stiahnuty subor ZIP do pozadovaného umiestnenia v
pocitaci (napriklad C:\gmsh)

b. Spustenie programu GMSH:

e Prejdite do prie€inka, kam ste rozbalili subor ZIP (napriklad
C:\gmsh)

e \/yhladajte a dvakrat kliknite na spustitelny subor gmsh . exe,
pripadne cez “Start” -> “Search” mdzete vyhladat a dvojklikom
spustit’ tento subor

c. Nastavenie premennej PATH:

e V menu “Start” a “Search” vyhladajte “Edit the system
environment variables”

e Do policka Variable name zadajte nazov premennej PATH

e Do policka Variable value zadajte cestu do priecinka, kde sa
nachadza subor gmsh.exe

e Toto nastavenie umozni spustat GMSH kdekolvek z

prikazového riadka PowerShell


https://gmsh.info/
https://gmsh.info/bin/Windows/gmsh-4.12.2-Windows64.zip

2. Elmer
a. Stiahnutie programu ELMER

e Prejdite na stranku https://sourceforge.net/projects/elmerfem/

e Prejdite nadol k sekcii “Project Activity”

e V tejto Casti vyberte moznost programu s uzivatelskym
rozhranim
https://sourceforge.net/projects/elmerfem/files/\WindowsBinaries/
Win64Installer/ElImerFEM-gui-nompi-Windows-AMDG64.exe/dow

nload, kliknite nan a stiahnite ho

e spustite inStalaciu programu
ElmerFEM-gui-nompi-Windows-AMD64 .exe

e priinStalacii vyberte moznost “Add Elmer to the system PATH
for current user/ all users.”

b. Spustenie programu ElmerGUI:

e Bud priamo z menu “Start” alebo pomocou PowerShell

prostredia prikazom E1lmerGUI.exe

3. ParaView
a. Stiahnutie programu ParaView

e Prejdite na stranku https://www.paraview.org/download/
e Stiahnite subor

ParaView-5.12.0-Windows-Python3.10-msvc2017-AMD64.msi

spustite instalaciu programu

b. Spustenie programu ParaView:

e Priamo z menu “Start” alebo pomocou prikazového riadku vo
Windows PowerShell prikazom paraview.exe

c. Nastavenie premennej PATH:

e V menu “Start” a “Search” vyhladajte “Edit the system
environment variables”

e Do policka Variable name zadajte nazov premennej PATH

e Do policka Variable value zadajte cestu do prie€inka, kde sa

nachadza subor paraview.exe (Standardne je situovany

C:\Program Files\ParaView 5.12.0\bin)


https://sourceforge.net/projects/elmerfem/
https://sourceforge.net/projects/elmerfem/files/WindowsBinaries/Win64Installer/ElmerFEM-gui-nompi-Windows-AMD64.exe/download
https://sourceforge.net/projects/elmerfem/files/WindowsBinaries/Win64Installer/ElmerFEM-gui-nompi-Windows-AMD64.exe/download
https://sourceforge.net/projects/elmerfem/files/WindowsBinaries/Win64Installer/ElmerFEM-gui-nompi-Windows-AMD64.exe/download
https://www.paraview.org/download/
https://www.paraview.org/paraview-downloads/download.php?submit=Download&version=v5.12&type=binary&os=Windows&downloadFile=ParaView-5.12.0-Windows-Python3.10-msvc2017-AMD64.msi

e Toto nastavenie umozni spustat ParaView kdekolvek z

prikazoveého riadka PowerShell

Zdroje:
1. www.gmsh.info
2. http://www.elmerfem.org/blog/documentation/

3. https:/www.paraview.org/



http://www.gmsh.info
http://www.elmerfem.org/blog/documentation/
https://www.paraview.org/

Test instalacie programov GMSH, Elmer a ParaView pre Windows

V tomto dokumente budeme testovat spravnu instalaciu jednotlivych programov.
Budeme vyuzivat testovacie subory, ktoré je mozné si stiahnut a vSetky prikazy
vykoname v prikazovom riadku vo Windows PowerShell.

Vytvorte adresar test, kde siulozite jednotlivé subory na testovanie. Otvorte
terminal a prejdite do adresara test.
1. GMSH
a. Stiahnite si subor test.geo do adresara test
b. Vytvorime siet, pre geometriu vytvorend pomocou suboru
test.geo, pouzitim nasledovného prikazu

S gmsh.exe .\test.geo -2 -o .\test.msh

c. Pokial vsetko prebehlo spravne, v adresari test sa vytvori
subor test .msh

2. Elmer
a. Test ElImerGrid a EImerSolver
i. Vadreséri test prekonvertujeme siet test.msh pre
program Elmer a vytvorime adresar mesh potrebny pre
spustenie MKP vypoctov pomocou prikazu v prikazovom
riadku

S ElmerGrid.exe 14 2 .\test.msh -out mesh

ii.  Stiahnite si subor test.sif doadresara test/mesh/
prikazu

iii.  Pre spustenie vypoctu pomocou ElmerSolver zadajte
prikaz v danom adresari

S ElmerSolver.exe .\test.sif > .\test.out

iv.  Pokial vSetko prebehlo v poriadku, je vygenerovany subor
test.out a *.vtu.Posledny mézeme nacitat
pomocou programu ParaView

b. Test EImerGUI
i.  Spustite uzivatel'ské rozhranie Elmer bud’ priamo cez
menu Start, alebo pomocou prikazu v prikazovom riadku


https://drive.google.com/drive/folders/1NZCTZAhJXT0QAdSbOQbWQ5JK0UdV63vH?usp=drive_link

S ElmerGUI.exe

ii. V. menu File > New project..., vytvorite novy projekt

1. V Casti Project directory v policku Select project
dir zadajte adresar test/mesh/

2. V casti Geometry input vyberte moznost Elmer
mesh a vyberte polohu adresara test/mesh/

3. V &asti Equation definition files z pravého stipca
vyberte fluxsolver.xml, stlacte Add a taktiez
savescalars.xml a stlacte Add

E New project ? X

Project directory

Select project dir ‘ ‘C:}’Users}’EIiteBook}’MKP}’test}’mesh ‘

Geometry input

(¢ Elmer mesh Select mesh dir ‘ ‘C:}’UsersjEIiteBook}’MKP}’testj’mesh ‘

(" Geometry file Select geometry file ‘ ‘ ‘

(" Later

Equation definition files (EDFs) - you can anytime add extra EDFs from File->Definitions menu

Default EDFs Extra EFDs to be added

electrostatics.xml |5y ascalars.xml advection-diffusionxml =
heatequation.xml . .

U fluxsolver.xml advection-reaction.xml
linearelasticity.xml << Add coilsolver.xml

meshdeform.xml
navier-stokes.xml
resultoutput.xml

divergencesolver.xml
Remove >> | |elasticplate.xml
freesurface.xml

k-epsilon.xml ﬂ

[

U P A

oK ‘ Cancel ‘




Pomocou menu Sif>Generate vytvorite novy case.sif
subor, nasledne zvolite Sif>Edit, ¢im tento subor otvorite,

E Solver Input File

File Edit Preference

NEREr S| &

E1EN

Header
CHECK KEYWORDS Warn
Mesh DB "." "."
Include Path ™
Results Directory ™
End

Simulation
Max Output Level = 5|
Coordinate System = Cartesian
Coordinate Mapping(3) =123
Simulation Type = Steady state
Steady State Max Iterations = 1
Output Intervals(1) = 1
Solver Input File = case.sif
Post File = case.vtu

End

Constants
Gravity(4) = 0 -1 0 9.82
Stefan Boltzmann = 5.670374419¢-08

Permittivity of Vacuum = 8.85418781e-12
Permeability of Vacuum = 1.25663706e-6

Boltzmann Constant = 1.380649e-23
Unit Charge = 1.6021766e-19
End

nasledne v tomto okne zvolite File>Open a vyberiete
test.sif atento uloZite File>Save as ako case.sif

E Save text file X
T > EliteBook > MKP » test > mesh v O Search mesh R
QOrganize ~ New folder = e
~
~ Name Date modified Type Size
3+ Quick access
I Desktop ] case 8.4.2024 12:14 SIF File 0
|j case_t0001.vtu 8.4.2024 12:10 VTU File 68
¥ Downloads
B e egproject 8.4.2024 12:14 Microsoft Edge HTM... 7
=D t <
E8 Documents [] ELMERSOLVER_STARTINFO 8.4.2024 12:14 File 1
&= Pictures ] entities 8. 4. 2024 11:13 SIF File 1
152024 ] integraly 8. 4.2024 12:10 DAT File 1
mesh < integraly.dat 8.4.2024 12:10 NAMES File 1
Screenshots |J mesh.boundary 8.4.2024 12:14 BOUNDARY File 3
E Videos IJ mesh.elements 8.4.2024 12:14 ELEMENTS File 29
_—— . - v £ : 7 7 >
File name: ‘ case -
Save as type: All Files v
A Hide Folders Cancel




iv. ~ Pomocou Run>Start solver spustime vypocet, pokial
vSetko prebehne spravne, mali by sa zobrazit nasledovné
okna a je vygenerovany subor test.out a *.vtu (a
dalSie). Posledny mézeme nacitat pomocou programu
ParaView

CrGG anoda]:

Object ‘Val
5 Geometry Convergence history (time=0)
Input file g, 100 = NS/heat equation
+ Body c 1 m NS/flux and gradient
* - Boundary E 0.01
=1 E Q 0.0001
2 1e06
~ = 1e-08
A = L
SEBEE| s D00 g 1e10
FluxSolver: Solution Time: 0.0000000000000000 et -
FluxSolver: Result Norm:  19.999999999767670 0 0.050.10.150.20.250.30.350.40.450.50.550.60.650.70.750.80.850.90.95 1
ComputeChange: SS (ITER=1) (NRM,RELC): ( 20.0000 Iteration step

ResultOutputSolver: —----—---—--——-m--mmmeem e
ResultOutputSolver: Saving with prefix: case

ResultOutputSolver: Creating list for saving - if not present
CreateListForSaving: Field Variables for Saving

ResultOutputSolver: Saving in unstructured VTK XML (.vtu) format
VtuOutputSolver: Saving results in VTK XML format with prefix: case
VtuOQutputSolver: Saving number of partitions: 1
ResultOutputSolver: --—-------—---------m-mmm e

SaveScalars:
SaveScalars: Saving scalar values of various kinds

SaveScalars: Saving names of values to file: ./integraly.dat.names
SaveScalars: Saving values to file: ./integraly.dat
MAIN: *** Elmer Solver: ALL DONE ***

MAIN: The end
SOLVER TOTAL TIME(CPU,REAL): 0.47 0.47
ELMER SOLVER FINISHED AT: 2024/04/08 12:25:31
-
\ 3

i

3. ParaView
a. Mozete si zobrazit teplotné pole pomocou vstupného suboru
. vtu, ktory ste si vygenerovali pomocou programu Elmer, pri
testovani, alebo si stiahnite testovaci vstupny subor test.vtu
b. Spustite z prikazového riadka program ParaView pomocou
prikazu

S paraview.exe

pripadne priamo z menu Start alebo aj priamo v uzivatel'skom
prostredi EImerGUI pomocou Run>Start ParaView

c. Pomocou menu File > Open, vyhladajte vstupny subor a otvorte
ho

d. Na paneli Properties kliknite na Apply. Tym sa nacitaju a
zobrazia Udaje o geometri v okne Render View.

e. V paneli Properties, v casti Coloring, vyberte Temperature z
rolovacieho menu. Tym sa udaje zafarbia podl'a hodnét teploty




Zdroje:
1. www.gmsh.info
2. http://www.elmerfem.org/blog/documentation/

3. https:/www.paraview.org/
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http://www.elmerfem.org/blog/documentation/
https://www.paraview.org/

