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Elmer

Binaries Elmer T&m4 sivu suomeksi

Borteiation Open Source Finite Element Software for Multiphysical Problems

Sources and compilation

Application examples

Elmer is an open source multiphysical simulation software developed by
CSC. Elmer development was started 1995 in collabaration with Finnish
Universities, research institutes and industry.

Interfaces
White papers
Presentations
eor Fonims Elmer includes physical models of fluid dynamics, structural mechanics,
electromagnetics, heat transfer and acoustics, for example. These are
described by partial differential equations which EImer solves by the Finite
Element Method (FEM).

Elmer on Grids
Links

News

These pages are intended to give information on the Elmer software and to
improve the information transfer in the Elmer community.

Services and contact Temperature distribution of melt flow in Czochralski

growth of silicon.

Elmer brochure (PDF)

Video presentation about Elmerr®

© CSC Last modified 11.1.2010

Most important EImer resources

http://www.csc.fi/elmer www.elmerfem.org
Official Homepage of Elmer
Overview, examples, compilation, ...

pointers to other sources of information Mikko.Lyly@csc.fi & Peter.Raback@csc.fi
Finnish university customers get the best support

Discussion forum & wiki

http://sourceforge.net/projects/elmerfem/
Binaries
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Vantagg! e Svantaggl

Elmer e gratuito
Possibilita di verificare e modificare il solutore
Elmer offre molti metodi di calcolo numerico diretto e iterativo

Le operazioni di assemblaggio delle matrici e di soluzione possono essere fatte In
parallelo (calcolo parallelo)

Piattaforma Windows. Ambiente Pre-post processore moderno

| differenti aspetti del codice (solutore, interfaccia, documentazione) non sono allo
stesso stadio di sviluppo

Elmer non ha validi strumenti per la gestione di geometrie e meshature
complesse. Formato file importati: step, iges
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File Mesh | Model View Sif Run Help

[ 217 @ |nsie o> e

|8 @

 EEEEE
Material ' Eguation 1
Body force i
Initial condition L

Boundary condition 4

Set body properties
Set boundary properties

Summary...

Clear all
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= ElmerGUI log window R

File

Loading elmer mesh files

Summary:

Nodes: 32928

Point elements: 0

Edge elements: 0

Surface elements: 35932

Volume elements: 140287

Found 53898 edges on boundary
Bes/materials on surface elements: 104
Bes/materials on edge elements: 0
Bes/materials on point elements: 0
Generating lists to display

Generated 210 lists

Ready

Bes/materials on surface elements: 104
Bes/materials on edge elements: 0
Bes/materials on point elements: 0
Generating lists to display

Generated 210 lists

Reset model view
Loading geometry input file




Assieme colonna, perno di rotazione,

cuscinetti, braccio supporto gruppo operatore
Modello realizzato con CAD 3D Solid Edge
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SEMPLIFICAZIONE GEOMETRIA

« ELIMINARE RAGGI DI
RACCORDO

e FORI

« GIOCHI DI ACCOPPIAMENTO
PER LA SALDATURA DEI PEZZI

« LAVORAZIONI NON
IMPORTANTI DAL PUNTO DI
VISTA STRUTTURALE

« PARTICOLARI NON
STRUTTURALI

« CORDONI DI SALDATURA

« SOLIDIFICARE IN UN UNICO
PARTICOLARE

« ESPORTARE IN STEP
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SEMPLIFICAZIONE GEOMETRIA

« ELIMINARE RAGGI DI RACCORDO
e FORI

// « LAVORAZIONI NON IMPORTANTI DAL
) - PUNTO DI VISTA STRUTTURALE

« CORDONI DI SALDATURA
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SEMPLIFICAZIONE GEOMETRIA

e GIOCHI DI ACCOPPIAMENTO PER LA
SALDATURA DEI PEZZI

« LAVORAZIONI NON IMPORTANTI DAL
PUNTO DI VISTA STRUTTURALE
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CREAZIONE MESH

_ NGSolve - C:]UsersfFahio[Desktop[ELMEf5_BIlACC[0__ EGA/ASSIEME = |O| x| PRIMO METODO:
]ﬁ Geometry Mesh View Reﬁnerrllent Special Help Solve DemoApp UTILIZZANDO NETGEN

Load Geometry... <I><g> Natn | SDIVE| Reoent' Sxeometny — | ik | See | (OPEN SOU RCE)
Save Geometry...
Recent Files
Load Mesh...  <I><m> http://www.hpfem.jku.at/netgen/
Recent Meshes
Save Mesh... <s><m>
e e IMPORTARE LA GEOMETRIA IN
Export Mesh.. FORMATO STEP
Export Filetype
Save Soluin.. VANTAGGI: MAGGIOR
howome, CONTROLLO DELLA MESH E
Snapshot... M U LTI BODY
Video clip
Save Options
Quit <q>

Points: 0 Elements: 0 Surf Elements: 0
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CREAZIONE MESH

UTILIZZANDO ELMER mesh.header
« PER PARTICOLARI SEMPLICI —— | mesh.nodes

. NO MULTI-NODY (NETGEN) mesh.elements
mesh.boundary

= ElmerGUI log window

File
Bes/materials on point elements: 0
Generating lists to display

Generated 84 lists

Input file processed

Apply 0 operations

Bes/materials on surface elements: 41
Bes/materials on edge elements: 0
Bes/materials on point elements: 0
Generating lists to display

Generated 84 lists

Reset model view

File Mesh Model View Sif Run Help

cei+0 | ‘ Ul ” U] “f @ ‘t\#ﬂ#‘““ﬂ@

) Load mesh...
f) Load project...

2 Definitions...

I save... Ctrl+S
IA save as...

|—-} Save project...

| 3 p

B Save picture as...

b4 Exit ctrl+Q

Open geometry input file Y
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IMPOSTARE LE EQUAZIONI

=10lx]

1 File Mesh | Model View Sif Run Help
e e () (R)

[ @ s w T
Equation Add...

Material *  Equation 1

Body force

Initial condition
Boundary condition

Set body properties
Set boundary properties

Summary...

]

Heat Equation | Helmholtz Equation | K-Epsilon Linear elasticity | 14|
Activate for this equation set ;"

i v
A i = Solver control for Linear elasticity _?Iil
Give Execution priority a
Priority [ otions | General | Steadystate | Nonlinear system Linear system | 4|}
Options ~Method
Calculate Stresses i _—
Plane Stress o Direct Umfpack ~.
This and that T Tterative |BiCGStab |
Flement Codes | ~ Multigrid [acobi =] 1
Free text input -

- Control ——
Max. iterations 500
Convergence tol. |1.De—8
Apply to bodies: Preconditioning [ILUD = -«
¥ Body 1
Lt ILUT tolerance |1.D&3
J— _ ~_|
> \ Edit Solver Settings Residual output [1 —
Name: |Equatiun i e SRR ll
= [~ Abort if the solution did not converge
| % New | « Update | & OK |
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IMPOSTARE IL MATERIALE

=|olx]

File Mesh | Model View Sif Run Help

-

=

Setup...

Rt

Equation

Body force *  Steel (carbon - generic)
Initial conditi s

Boundary condition

Set body properties
Set boundary properties

Summary...

Clear all

MODULO YOUNG = 200.0e9 Pa (Pa=N/m2)

.

Q s

| Helmholtz Equation | KEpsilon Linpar elasticity | 4 | »

) - = Material library
Properties — —
Youngs modulus [200.0e9 Gold (gener_ic)

Poisson ratio 10.285 giclmo(l?\zn?;g:)c)
Add a material set to the material list Damping coefficient I Platinum (ge"eric) .
Rayleigh Damping | | Polycarbonate (generic)
= Polyvinyl chloride (generic)
R‘W"’!gh alpha I silicon (isotropic, 25 C)
Rayleigh beta [ Silver (generic)
Stress 6-vector | Steel (alloy - generic)
il By ector T Steel (carbon - generic)
Steel (stainless - generic)
Material pricipal directions LI Water (frozen)
B - Water (room temperature)
Fs -~
Apply to bodies: — =& Append 4% Clear |
4 -
| Material library |
Name: |Stee| (carbon - generic)
| 2 New | % Update | % OK | == Remove |
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IMPOSTARE | VINCOLI E LE FORZE

File Mesh | Model View Sif Run Help

A=k

& & == m ]

e e e | (5] (P)

Equation
Material »
Body force ,
Initial condition »

Boundary condition *

Set body properties 0
Set boundary properties  F

= BoundaryCondition

g,
?‘77 i
ﬁﬁ!%i%%:éﬂy»

General | Heat Equation | Helmholtz Equation | K-Epsilon

Wi
o e e
v T

R

Linear elasticity | Mesh ate | Navier-Stokes |

=1olx]

Dirichlet Conditions
Displacement 1
Displacement 2
Displacement 3
Displacement 1 Condition

=

Displacement 2 Condition
Displacement 3 Condition
Traction boundary conditions
Normal Force

Force 1

Force 2

Force 3

Stress 6-vector

Spring coefficient

/

[5-1000 * 1e6 /3770 &—

[~ Boundary 17 [~ Boundary 18
[~ Boundary 19 [~ Boun
[~ Boundary 21 [~_#oundary 22

FlBaindans 94

Damping coefficient I

Apply to boundaries: e
[~ Boundary 1 [~ Boundary 2

[~ Boundary 3 [~ Boundary 4

[~ Boundary 5 [~ Boundary 6 _
[~ Boundary 7 [~ Boundary 8

[~ Boundary 9 [~ Boundary 10

[~ Boundary 11 [~ Boundary 12

[~ Boundary 13 [ Boundary 14

[ Boundary 15 [~ Boundary 16

© New

% Update

¥ 0K | == Remove |

Creare prima i vincoli e le forze
poi applicarli alle superfici

Forza su una superficie
Force 3=$F*1e6/A

F=1000N
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ASSEGNARE | VINCOLI E LE FORZE

] =lo/x|
HE D H Dm0 e e e[ (5) ()

File Mesh Model View Sif Run Help

= emersur MI=TES

File Mesh Model View Sif Run Help

les JdwD =

S

—
R
2
-
R4
-
-
 §
b ¢
)
®

v

Properties for boundary 75 [ TX

i Properties
Boundary condition QI -

[ ] Use as a body

4 Update € cancel
E— =

/ Properties for boundary 75

"Properﬁes

LA TERNA DEGLI ASSI

Coordinates shown Boundary condition B

[~ Useasabody

& Update | QCanl:el |
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IMPOSTARE IL FILE DEl COMANDI
(SIF = SOLVER INPUT FILE)

Header

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

Simulation

Max Output Level = 4
Coordinate System = Cartesian
Coordinate Mapping(3) =123
Simulation Type = Steady state
Steady State Max Iterations = 1
Output Intervals = 1
Timestepping Method = BDF
BDF Order =1

Solver Input File = case.sif
Post File = case.ep

End

Constants

Gravity(4) =0-109.82

Stefan Boltzmann = 5.67e-08
Permittivity of Vacuum = 8.8542e-12
Boltzmann Constant = 1.3807e-23
Unit Charge = 1.602e-19

End

Body 1
Target Bodies(1) =1
Name ="Body 1"

Equation =1
Material = 1
End

Solver 1

Equation = Linear elasticity

Procedure = "StressSolve" "StressSolver"

Variable = -dofs 3 Displacement

Exec Solver = Always

Stabilize = True

Bubbles = False

Lumped Mass Matrix = False

Optimize Bandwidth = True

Steady State Convergence Tolerance = 1.0e-5
Nonlinear System Convergence Tolerance = 1.0e-8
Nonlinear System Max Iterations = 20

Nonlinear System Newton After Iterations = 3
Nonlinear System Newton After Tolerance = 1.0e-3
Nonlinear System Relaxation Factor = 1

Linear System Solver = Direct

Linear System Direct Method = Umfpack

End

Equation 1

Name = "Equation 1"
Calculate Stresses = True
Active Solvers(1) =1

End

Ing. Fabio Garattoni - Rimini

Material 1

Name = "Steel (carbon - generic)"
Heat expansion Coefficient = 13.8e-6
Heat Conductivity = 44.8

Sound speed =5100.0

Heat Capacity = 1265.0

Mesh Poisson ratio = 0.285
Density = 7850.0

Poisson ratio = 0.285

Youngs modulus = 200.0e9

End

Boundary Condition 1
Target Boundaries(1) = 24
Name ="0"

Displacement 3=0
Displacement 2 =0
Displacement 1 =0

End

Boundary Condition 2

Target Boundaries(1) = 75
Name ="F"

Force 3 =$-1000 * 1e6 / 3770
End

Boundary Condition 3
Target Boundaries(1) = 86
Name ="0"

Displacement 3 =0
Displacement 2 =0
Displacement 1 =0

End

15




MATC contd.

@® simple numerical evaluation:

iscosity Bxponent = Real MATC *1.0/3.0% OF

@ as a function dependent on a variable:

@ as a function of multiple variables:

@® as function defined before header:
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User Defined Functions

Example: o(T(°C)) = 1000 [1 — 10~ - (T — 273.0)]

comple: sinertso mydensity.£90 -o mydsnsicy

SIF:
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GENERARE IL FILE DEI COMANDI (SIF)

File Mesh Model View

e & O oK

Genarete solver input file

,ﬁ Run Help

I [=[d

1. SIFN\GENERATE

E

@ a6 o e [5)(0)

sl Edit. s

2. FILE\SAVE PROJECT
3. RUN\STAR SOLVER

ElmerSolver: *** Elmer Solver: ALL DONE ***
ElmerSolver: The end

SOLVER TOTAL TIME(CPU,REAL): 87.83 87.83
ELMER SOLVER FINISHED AT: 2011/01/03 17:21:11

E

Ing. Fabio Garattoni - Rimini
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POST-PROCESSORE

File Mesh Model View Sif | Run Help

“ = = . ‘ H 4 Parallel settings...

‘5| Start solver
€3 Kill solver
’T Show convergence

N Start postprocessor

™ € Kill postprocessor

DUE POST-PROCESSORI

« TENSIONI

« VON MISES

« SPOSTAMENTI
« ANIMAZIONI

Postprocessor (VTK

Run ElmerPost for visualization

TENSIONI ALL'INTERNO

DELLA STRUTTURA

Ing. Fabio Garattoni - Rimini 19



POST-PROCESSORE

ANALISI SPOSTAMENTI

SPOSTAMENTO TOTALE = 0.15 mm

Displacement_abs

Ing. Fabio Garattoni - Rimini 20



POST-PROCESSORE - VTK

Vonmises

776. 8.88e+006 1.78e+007 2.66e+007 3.55e+007

ANALISI TENSIONI /

. 3.5e7 Pa = 35 MPa
. TENSIONE DI SNERVAMENTO ACCIAIO DA COSTRUZIONE S235 = 235 MPa
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POST-PROCESSORE - VTK

|
il /

— = / /’
i

1 /]
“""‘Fw'llnl-ll\
g 1y
1"/ | -
N ——
I.
8.88e+00

=/
i
onmises "
1.784007 2.66e+007

A1 U /

CAMBIANDO IL MINIMO DA 776 A 1e7 SI EVIDENZIA LA ZONA CRITICA
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CALCOLO MANUALE

T

90 470 _
ABBASSAMENTO DOVUTO
) SOLAMENTE ALLA
o o FLESSIONE DEL PERNO
F =1000N
i L
ot | o = —=d* = 306640mm?*
- 64
il ° A ~
Wle - - JFL
77 vz X
F=gL FAL?
f = = 0,12mm
< 4 :g"?‘l\ —> 3El
_ M=FL ¢ = 0.00023 rad < 0.0005 rad (rulli _ conici )
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CALCOLO MANUALE

470

1

i
|
i

TENSIONE MASSIMA DI
FLESSIONE NELLA SEZIONE

DEL CUSCINETTO

\ o= = B;FgL = 38MPa

W
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22
<z Elmer

* Riduzione/semplificiazione di una struttura realizzata con cad 3d Solid Edge
* Solo per calcolo degli spostamenti e deformazioni.
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SEMPLIFICAZIONE GEOMETRIA

EEEEEEEEEE

STRUTTURA FORMATA DA TUBOLARI E PIATTI SALDATI, FORI E
RACCORDI. DIFFICILE REALIZZARE LA MESH

Ing. Fabio Garattoni - Rimini
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SEMPLIFICAZIONE GEOMETRIA

S| PRESENTANO DUE TIPI DI
COLLEGAMENTO DA MODELLARE

COLLEGAMENTI CON CERNIERA
LE ASTE SONO CARICATE SOLO ASSIALMENTE
(STRUTTURA ISOSTATICA)

LA SEZIONE EQUIVALENTE HA LA STESSA AREA

COLLEGAMENTI IMBULLONATI O SALDATI
LE ASTE SONO SOTTOPOSTE A SFORZO NORMALE E MOMENTO FLETTENTE
(STRUTTURA IPERSTATICA)

LA SEZIONE EQUIVALENTE HA LO STESSO MOMENTO D’'INERZIA
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SEMPLIFICAZIONE GEOMETRIA

@ 100 S| SOSTITUISCE LA SEZIONE TUBOLARE
4 CON UNA QUADRATA PIENA
I —_—— MOMENTO D’INERZIA FLESSIONALE
| = 1392152 mm™4 12
|, = (12 1392151 )** = 63,93mm
|, = (12 (277264 )°* = 42,71mm
@ 60

[ -

4

—— g

@ | = 277264 mm™4
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SEMPLIFICAZIONE GEOMETRIA

STRUTTURA SEMPLICE PER LA

MESHATURA AUTOMATICA

STESSA FLESSIONE DELLA
STRUTTURA REALE

>

Ing. Fabio Garattoni - Rimini
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CREAZIONE MESH

=10lx|

File Mesh Model View Sif Run Help

|68 ® L |d 4| m

] e e e

N
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<z Elmer

COME SI DISTRIBUISCE LA TEMPERATURA NELL'ARIA ALL'INTERNO DI
UNA STANZA CON RISCALDAMENTO A PAVIMENTO

= ElmerGUI log window ol x]
File

Bcmatertals on pornt elements: 0 DR A =lofx|
Generating I'St_s to display File Mesh Model View Sif Run Help

Generated 94 lists

Input file processed H B ] > d | H H B | L] ‘“ 7l H‘ | |¢¢ & ‘“N‘H

Apply 0 operations B L‘ : = = ‘ ’I

Bes/materials on surface elements: 44
Bes/materials on edge elements: 0
Bes/materials on point elements: 0
Generating lists to display
Generated 94 lists

Reset model view

Heat Equation | Helmholtz Equation | KEpsilon | 4[»

Activate for this equation set
Adive P /

Give Execution priority

Priority —
Options
Phase Change Model None -
Convection
Convection None =
Free text input

I

Apply to bodies:
[+~ Body 1

=

“\ Edit Solver Settings |

Name: |Equatian 1

| % New | = Add | % 0K | QCBncell
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IMPOSTARE IL MATERIALE

« SICONSIDERA L'ARIA ALL'INTERNO DELLA STANZA

=1ofx]

General | Heat Equation | Helmholtz Equation | K‘l’

e

Properties [l
Density 11.205

Heat Capacity 11005.0 = Material library

Specific Heat Ratio | -

Reference Temperature |

Air (room temperature)
Aluminium (generic)
Reference Pressure | Austenitic stainless steel (AK Steel 201)

Heat expansion Coeff. [3.43e-3 Copper (generic)

Free text input Ethanol (room temperature)
Fused Silica (25 C)

Glass (borosilicate)

Glycerol (room temperature)
Gold (generic)

Tron (generic)

Apply to bodies: Qil, olive (25 C)

= Platinum (generic)

" Body 1 Polycarbonate (generic) :l

 Material library == Appen( _‘Clearl _@ Close| | « Ok I

Name: |Air (room temperature)

| New | == Add | & 0K | © cancel

Ing. Fabio Garattoni - Rimini
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ASSEGNARE | VINCOLI

File Mesh Model

View Sif Run Help

-0 x|
File Mesh Model View Sif Run Help

|8 & O

CRZEEaN

—
5"5‘._

A e el e e

SIDIRIEERIEE =L

—

Selected surface 4

Properties
{ Boundary condition =

[~ Useasabody

%’ Update © cancel
| |

Properties for boundary 8 2| x|

2 4 s oo e

Properties

Selected surface 8

Boundary condition 20 =

[T Use as a body

% Update | € Cancel |

Ing. Fabio Garattoni - Rimini
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GENERARE IL FILE DEI COMANDI (SIF)

1. SIFN\GENERATE
2. FILE\SAVE PROJECT
3. RUN\STAR SOLVER

ElmerSolver: *** Elmer Solver: ALL DONE ***
ElmerSolver: The end

SOLVER TOTAL TIME(CPU,REAL): 87.83 87.83
ELMER SOLVER FINISHED AT: 2011/01/03 17:21:11

Ing. Fabio Garattoni - Rimini
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POST-PROCESSORE VTK

= ElmerGUI postprocessor
Fle Edit View Help

JH Surfaces Vectors Isocontours | Isosurfaces Streamlines || Colorbar | Text | Preferences | Redraw

Temperature

16.3

Ing. Fabio Garattoni - Rimini

Iso surfaces _?lﬁl

—Contour control

Variable |Temperature =
Min: |5 Max: |20
Contour Iﬁ [ Keep limits
List: |
- Color control

Color: |Temperature =
Min: |5 Max: |20

[ Keep limits

/
%ppearance

¥ Compute normals  Feature angle: |45 32
[ Use clip plane Opacity: |100 32

~Info

‘\

Separate list values by semicolons (for =
example: 1.0; 2.0; 3.0). If the list is
non-empty, it will be used. Otherwise, Ll

evenly snared valiies hetwean min

" Apply 6 Cancel | W Ok

35
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<z Elmer

STEP 1: Importare il modello in formato STL nel
programma GMSH 2.5.0 (per Windows)

L C:/Users/Fabio/Desktop/A380.stl/A380.stl

File Tools Help
Joeomey =]
Elementary entities
Physical groups
Edit
Reload

Organizza ¥  Nuova cartella

-

.7 Preferiti — Non specificato (4) —
I Desktop | a380
4 Download

[®7 ElmerGrid.exe

=& Risorse recenti
o B a3s80.st

g A380.msh
.. Raccolte

il Y ’n

SXYZR1AE@MESH 01 [Geometry

Ing. Fabio Garattoni - Rimini 36



IMPORTARE MODELLIIN FORMATO STL

A C:/Users/Fabio/Desktop/A380.stl/A380.st _ ol x]

File Tools Help

1 Geometry -

4
Elementary enfities
Physical groups

STEP 2: Salvarlo in formato .msh

Edit

Reload

Guess From Extension

Gmsh Mesh

Gmsh Mesh Statistics
Gmsh Options
Gmsh Unrolled Geometry
Abaqus INP Mesh

A380 Diffpack 3D Mesh
OC) b= = T-deas Universal Mesh
; ; Iridum Mesh
Organizza ~ Nuov| MED File
= Medit INRIA Mesh
1« Preferiti Nastran Bulk Data File
I Desktop Plot3D Structured Mesh
SXYZR 1B ML SH U0 I [Geometry s Download \SI-I;IL"/ISLuSrLa;:CZﬁQSh
5 Risorse recenti \Tk Mesh
PLY2 Mesh
Encapsulated PostScript
GIF
. Documenti PEG
5, Immagini LaTeX
& Musi MPEG Movie
. Musica s
!, Video PNG
PostScript
PPM
G h
@& Gruppo home g
YUV

Nome file: | Al Files

Salva come: |Gmsh Mesh
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IMPORTARE MODELLIIN FORMATO STL

STEP 6: Aprire il modello con ELMER

Ing. Fabio Garattoni - Rimini
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7N
CEmer |

DEFINIZIONE PROFILO

VOLUME DI ACQUA
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FLUIDODINAMICA — NAVIER STOKES

Soundaryconation EET
y | Linear elasticity | Mesh Update Navier-Stokes | 4 | r
Normal-Tangential Coordinate m =
Use normal-tangential coordinate system [ |
Change of variables Jidi|
Dirichlet Conditions L Eh Model View Sif Run Help
Noslip wall BC ] 5 |\ 4 E‘! “ v “ s - “|’ﬂ““““@@
Velocity 1 [0}
Velocity 2 T
Velodty 3 fo——
Velodity 1 Condition |
Velodity 2 Condition [ ] LI
et Ao T =
-
Apply to boundaries: :!
[~ Boundary 1 [~ Boundary 2 -
Name: |w
| % New | & Update & OK | = Remove |

Properties for boundary 7 7| x|

Properties
’7 Boundary condition vy 'I

[~ Useas abody

Vy = 20 nodi = 10 m/sec

% Update @ cancel |

Selected surface 7

Ing. Fabio Garattoni - Rimini
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FLUIDODINAMICA — NAVIER STOKES

20x]

 Contour control

V max

Variable [Velocity_y |
Min:  [-5.64308 Max: [12.7187

Contour |10 = [ Keep limits

List: |

- Color control
Color:  [Velodity_y [
Min:  [-5.64306 Max: [12.7187
[ Keep limits
- Appearance

[*" Compute normals  Feature angle: |45 =
[~ Use dip plane Opacity: 100 =

~Info

example: 1.0; 2.0; 3.0). If the list is
non-empty, it will be used. Otherwise, ll

avanly enarad valiies hetwasn min

vy | @cmel [ wvok |

Separate list values by semicolons (fori'i

12.7
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FLUIDODINAMICA — NAVIER STOKES

121x

~Contour control

P min

Variable [Pressure =]
Min:  [-16859.5 Max: [34478.5

Contour |10 32 [ Keep limits

List: |

r~Color control

Color:  [Pressure =

Min:  [-16859.5 Max: [34478.5
[~ Keep limits

| Appearance
[+ Compute normals ~ Feature angle: [45 =]
[~ Use dip plane Opacity: 100 5

~Info

Separate list values by semicolons (for =
example: 1.0; 2.0; 3.0). If the listis
non-empty, it will be used. Otherwise, :I

evanhs enared valiies hatwean min

< Apply I 6(3&ncel| ¥ 0k |

Dre

-1.69e+004 . 03e+0L 8181e+003 2.16e+004 3.450+004
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~Mesh points
= Use surface mesh Size: 10 =
" Use volume mesh Quality: 1 =
[ Use dip plane
~Mesh edges
% Use surface mesh ﬂil
" Use volume mesh Line width: [1 = \
[ Use tube filter Tube quality: |6 3: o -
4 or:p4Velodi -
[ Use dip plane Tube radius: |1 32 /" ol /f/ff;’ L .W s = T' J
’/',;/ /// i /’/ Length 2003 Quality: |8 3 Draw every: |5 3
~Feature edges (P s 7 /"' bl [*" Use clip plane Randpm selection [¥~
' Use surface mesh Feature angli [45 =] /,: //: } ,é’ /4 » ,/; y 7 [ Compute normals Scale by magnitude [
T Use volume mesh Line width: [1 = i ” /'; ; ;ﬂ//,fi"f 22 _Color
[ Use tube filter Tube quality: [6 = | L ; & 4 7 a '’ ’f ! B velocty_y #
_ : : i ) r olor: |Velodity -
[ Use dip plane Tube radius: [1 = )/;/,;/ . . P 7 ’f’,‘ f XY, ;f ’ Min:  |-5.64306 Max: [12.7187
¥~ Draw boundary edges / A7 P ’j-* 7 f}’ F 7 f; o A F [ Keep limits
Ty I P PR TP B ra Y i
~Clip plane & A i 77 7 Fy
///1 /’/ s f /:; 7 2 /! ff # f}}(f 7 f, o 21 r’ - Threshold
Point X: |0 Normal X: [0 Y / AL R A / i) B 7 7 ;f gl Variabl [Nul o
Point Y: [0 Normal Y: |0 /’/{///’/ /; Vi f//"//{ ;g ff ,/‘f # / / H @ on
Paint Z: 2000 Haimiel 2| 1 \ /‘ﬁ/ f/’ /, ’/i;;, / f 4 ;1 ff )ﬂ f f ,f; / / f ’f ;j | Use threshold [ Keep limits
| 7O K /1
Apply @ clo & (}k\ | A v ﬂ ” / i )( /; ﬁf P 7 }} it p ./ o © cance | e |
3 LAy By il F FUor g
I p f/’ Velocity y /?/} /F P / ! !
. I 1 r 1 s 12.7
d Si cancellano le frecce in secondo piano S 00 |
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