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Creéation de la géometrie

Import du modele CAO
Creéation d’un cylindre entourant I'’éolienne

Extraction du volume occupé par le fluide par
soustraction

Découpage des frontieres
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Star 3 - Properties X
% Properties
Name

Connection Mode Default

Star 3
A STAR-CCM+ simulation

Créer une nouvelle simulation.

Importer le fichier STEP.
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Output - Star 3 X

STAR-CCM+ 13.02.011 (linux-x86_64-2.12/gnub.2)

License build date: 02 February 2017

This version of the code requires license version 2018.02 or greater.
Checking license file: 1055@flexlm-1.ensam.eu

1 copy of ccmpsuite checked out from 1055@flexlm-1.ensam.eu

Feature ccmpsuite expires in 229 days

Tue Feb 4 15:08:20 2020

Server::start -host flouxi:47827

Started default macro:

fhome/florent/. star-13.02.011/var/journal /starl516350828250742617. java
Loading module: StarMeshing

Loading module: MeshingSurfaceRepair
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Import Mode

(@) Create New Part
() Create New Region

STEP Import Options

Mark Feature Edges |Sharp CAD edges ‘v|

Sharp Edge Anale (deg) |30.0 \

Merge Parts by Name
D Create One Part Surface per Part

Create Part Contacts from Coincident Entities

Coincidence Tolerance [L.0E-5 |

[] check Parts* Validity

[[] Repair Invalid Bodies

Tessellation Density |Medium ‘v|

[] Show Detailed Tessellation Parameters

Import Options

Star 3 - Properties X
% Properties

Name Star 3
Connection Mode Default

Star 3
A STAR-CCM+ simulation

Options par défaut:

Open Geometry Scene After Import
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Qutput - Star 3 X

STAR-CCM+ 13.02.011 (linux-x86_64-2.12/gnut.2)

License build date: 02 February 2017

This version of the code requires license version 2018.02 or greater.
Checking license file: 1055@flexlm-1.ensam.eu

1 copy of ccmpsuite checked out from 1E55@flexlm-1.ensam.eu

Feature ccmpsuite expires in 229 days

Tue Feb 4 15:08:20 2020

Server::start -host flouxi:47827

Started default macro:

fhome/florent/. star-13.02.011/var/journal /starl516350828250742617. java
Loading module: StarMeshing

Loading module: MeshingSurfaceRepair

création d’'une “Part “.
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o= Representations
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Geometrie - Properties X =

% Properties |~

Transparency Override Use Displayer Property -

Mesh Override Use Displayer Property - Output - Star 3 X =
Coardinate Systems 1 D Server::start -host flouxi:47827 -
Tags 1} D Started default macro: ]
9 Expert T Shome/flarents.star-13.02.011/var/journal /starl516350828250742817. java

Loading module: StarMeshing

Enable Advanced Rendering Loading module: MeshingSurfaceRepair

Transparency Mode Alpha Blending hd Reading CAD model from file: FlorentTripaleLambda3.stp.

Aspect Ratio Fit Screen - —

QOrientation Landscape Using SDX Translator

width 1528 Mo additionsl license is required for STEP or IGES import L
Started Parasolid modeler version 30.00.269

Geometrie No coincident faces or edges found.

A EEETE Done importing surface: CPU Time: 0.1%9, Wall Time: 1.65, Memory: 859.66 MB

ol

Une “Scene” s’ouvre avec la géométrie importée. On peut la renommer et orienter la vue, zoomer, ...



e 13 - =
P SupportsTutos % | Terminal '\7 Star3-STAR-CCM+  'gl [TutorielStarCCM_20... ® 3G 3 L:QP & 114

Star 3 - STAR-CCM+

File Edit Mesh Solution Tools Window Help
PeBR[ B> )eIm|SHBFRNFBO NLSE
Star3 X [ Geometrie x| [T

Simulation | Scene/Plot g -
B star 3

[ Geometry
3D-CAD Models
9 Pa

¢ % Refresh
4 Update Interfaces ]

Edit.

o | New Shape Part Elock
Deg New Composite Part Cone
CoN Enable Part Paints Cylinder
:onf;: Paste Cirly Sphere
Regions
Derived Parts
Stopping Criteria
Solution Histories
Solution Views
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Plots
Scenes

o @ Geometrie

Summaries
-5 Representations
[ Tools
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Parts - Properties X =]

Qutput - Star 3 x|
Server::start -host flouxi:47s27 a
Started default macro: B
fhome/flaorent /. star-13.02. 611 /var/journal /starl5165350826250742817. java
Loading module: StarMeshing
Loading module: MeshingSurfaceRepair
Reading CAD model from file: FlorentTripalelLambda3.stp.

Using 3DX Translator

Mo additional license is required for STEP or IGES import
Started Parasolid modeler version 30.00.263
Mo coincident faces or edges found.
Done importing surface: CPU Time: 0.19, Wall Time: 1.65, Memory: 855.55 MB

Parts

Part manager

nl

On va créer un volume cylindrique entourant I’éolienne. Clic-droit sur “Parts”, puis dérouler “New Shape Parts”
et choisir “Cylinder”.
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Create Cylinder Part

[]Snap to Part l:l

Cylinder Parameters

Select a Coordinate to Edit

(@) Start Coordinate
() End Coordinate

Staft Coordinate Lock
X[0om | O
Y[oom | O
z [50.0 mm | O
Cylinder Rgd\us
[o5m |
End Coordmat\e\ Lock
X[oom | O
Y[oom | O
z [200.0 mm | O
Coordinate System
| Laboratory |v|
Tessellation Density
|Mad|um |V|
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Qutput - Star 3 X
Server::start -host flouxi:47827
Started default macro:
Jhome/florent/.star-13.02.011/var/journal /starl516350828250742817. java
Loading module: StarMeshing
Loading module: MeshingSurfaceRepair
Reading CAD model from file: FlorentTripalelambda3.stp.

[v][®

Using 3DX Translator

Mo additional license is required for STEP or IGES import L
Create || Close || Help Started Parasolid modeler version 30.00.269

No coincident faces or edges found.

Done importing surface: CPU Time: ©.19, Wall Time: 1.85, Memory: 859.65 MBE

On change d’environnement ou “d’atelier”.
Modifier les parametres de maniere a avoir un cylindre de diametre environ 5 fois le diametre de I'éolienne et
avec une extension suffisante en amont et en aval. Cliquer sur “Create” et fermer I'atelier.
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Operg
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Derived P

Create Mesh Operation
Repair Surface...

Set New Region

Assign Parts to Regions.

Stopping
Solution
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Plots

Delete Empty Entities
Update Interfaces
Statistics..

Query Controls. ..

Scenes
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Composite
Duplicate
Combing

Transform

Compare

Unite.
Intersect...

Re-tessellate...

Imprint.

Simulation database saved by:

Export...

Copy

Paste Ctrl-v

Delete

Rename.
| ]
Multiple Objects - Properties X =
% Properties
Region [l D
Tags 1 ] [ output - Tutecrn x| =)
¢ Expert Erver:istart -host TLoux1:47827 =
Metadata i D Loading object database: shomesflorent/Boulot/Ensam/Enseignement/UEI/EE_eolienne/SupportsTutos/TutoCFd/TutoCFD. sim —
Index <Different Values> Luad}ng module: StarMeshing .

Loading module: MeshingSurfaceRepair

Contacts 1 D

Descriptions
Face Count

Multiple objects selected

Multiple objects selected (2)

Sélectionner les deux

[Root]
<Different Values=>

STAR-CCM+ 13,02, 011 (linux-xB6 64-2.12/gnu6.2) Wed Feb 7 22:25:17 UTC 2018 Serial
Loading into: ¥ |
STAR-CCM+ 13.02.011 (linux-x86_64-2.12/gnu6.2) Wed Feb 7 22:25:17 UTC 2018 Serial
Started Parasolid modeler version 30,080,269
Object database load completed.
Started default macro:
JShome/florent/. star-13,02,011/var/journal /stard4676672187721555340, java

[«]
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“Parts”, clic-droit et créer une opération booléenne de soustraction.
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Multiple Objects - Properties X
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¢ Properties

Region i}

Tags i}

% Expert

Metadata i

Index <Different Values=
Contacts 1

Descriptions [Root]

Face Count <Different values=

Multiple objects selected
Multiple objects selected (2)

[
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Target Part: ﬁ Cylinder :

| 0K || Cancel H Help |

Output - TutoCFD | =]
Server::start -host Tloux1:47627 -
Loading object database: /hame/flarent/Boulot/Ensam/Enseignement/UEI/BE_eolienne/SupportsTutos/TutaCFd/TutoCFD.sim —
Loading module: StarMeshing
Loading module: MeshingSurfaceRepair
Simulation database saved by:

STAR-CCM+ 13,02,011 (linux-x86_64-2,12/gnus.2) Wed Feb 7 22:25:17 UTC 2018 Serial
Loading into: w |
STAR-CCM+ 13.02.011 (linux-x86_64-2.12/gnuf.2) Wed Feb 7 22:25:17 UTC 2018 Serial
Started Parasolid modeler version 30.00.269
Object database load completed. =
Started default macro:
Jshome/florent/.star-13.02.011/var/journal /star4676672187721383340. java LY
[ i [»]

Du cylindre, on soustrait la géométrie importée pour avoir le volume occupé par le fluide. Changer le “Boolean

Mode” a “CAD” et cliquer sur OK.



-
B TutoCFd

File Edit Mesh Solution Tools Window Help

B TutorielStarCC

A

k]
Terminal TutoCFD - STAR-CCM+

& 15:18 4

- : - - : o - : .
PeEE DE<r)eo s REensd Ni4B|SDEGQer@smBD BE L )mab e
TutaCFD Xl El Geometries x K [R=1
R ----r| N
B TutocFD
9 Geometry
30-CAD Models
? Parts
o= ﬁ Cylinder
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< S, Highlight
<> Geometny =
i
o Curves S
o= Descriptions st iew ag-
Contacts Split by Patch...
Operations Split Non-Contiguous
Continua Split by Part Curves...
Regions Split by Contact
Derived Parts Split by Angle
Stopping Criteria Combine
Solution Histories
o= Solution Views LG LT
- Monitors SRR
Plots Query Controls...
? Scenes Create Weak In-Place Contact
o [ Geometrie Create Periodic
Summaries Create Baffle
=
o & Representations Creats New Part From Surfaces
- Tools
Delete
Rename...
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Cylinder Surface - Properties X =
¢ Properties
Boundary il D
Tags i -/ | output - Turocrn x| =]
§ Expert Loading object database: /home/florent/Boulot/Ensam/Enseignement /UET/BE_eolienne/SupportsTutos/TuteCFd/TutoCFD. s1m -
Metadata I} |:| Loading module: StarMeshing —
Index 3 Loading module: MeshingSurfaceRepair
Simulation database saved by:
STAR-CCHM+ 13,082,011 (linux-x86_64-2,12/gnu6.2) Wed Feb 7 22:25:17 UTC 2018 Serial
Loading into:
STAR-CCH+ 13,082,011 (linux-x86_64-2,12/gnu6.2) Wed Feb 7 22:25:17 UTC 2018 Serial —
Started Parasolid modeler version 30.00.289
Object database load completed.
Started default macro: 5
/home/flarent/ star-13.02.011/var/journal /stard46766721587721383340. java
Cylinder Surface Tessellating part Subtract using medium density. 1|
A Part Surface I v |:

[4] i

On va préparer les surfaces. Dérouler le menu “Surfaces” sous la “Part” qui doit s’appeler “Substract”. Clic-
droit et choisir “Split by Patch”.
On va alors changer d’environnement/ “d’atelier”.
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Part Surface Name [Amont ‘
Qutput - TutoCFD X =
Loading object database: /home/florent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SupportsTutes/TuteCFd/TutoCFD. s1m [a
Loading module: StarMeshing —
Loading module: MeshingSurfaceRepair
Simulation database saved by:
STAR-CCHM+ 13,082,011 (linux-x86_64-2,12/gnu6.2) Wed Feb 7 22:25:17 UTC 2018 Serial
Loading into:
STAR-CCH+ 13,082,011 (linux-x86_64-2,12/gnu6.2) Wed Feb 7 22:25:17 UTC 2018 Serial —
Started Parasolid modeler version 30,00,289
Object database load completed.
N\ Started default macro: 5
Create CI}&{ | Help /home/flarents star-13.02.011/var/journal /star46766721687721383340. java
— \ Tessellating part Subtract using medium density.
E——— _ ] =
R s — u LD

Cliguer sur la surface d’entrée, la renommer, puis cliquer sur “Create”.
ldem pour la surface de sortie.
Enfin, cliquer sur “Close” pour quitter cet atelier.
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o= Descriptions
Contacts
Operations tract:Eolienne
Continua
Regions
Derived Parts
Stopping Criteria
Solutien Histeries
o= Solution Views
o= Monitors
Plots
? Scenes
o= [ad Geometrie
Summaries
L o Representations
> & Tools Subtract:Tube
Y
[ ‘ x| z
Multiple Objects - Properties X =
¢ Properties
Boundary N |:|
Tags 1l L] output - Tutocrn x| o
g Expert Loading object database: /home/flarent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SupportsTutes/TutelFd/TutoCFD. s1m =
Metadata i |:| Loading module: StarMeshing —
Index <Different Values= Loading module: MeshingSurfaceRepair
Simulation database saved by:
STAR-CCM+ 13.02,011 (linux-x36_64-2,12/gnus.2) Wed Feb 7 22:25:17 UTC 2018 Serial
Loading into:
STAR-CCM+ 13,902,011 (linux-x36_64-2,12/gnuf.2) Wed Feb 7 22:25:17 UTC 2018 Serial —
Started Parasolid modeler version 30,00, 269
Object database load completed.
Started default macro: =
Jhome/florents.star-13.02.011/var/journal /star4676672187721383340. java
Multiple objects selected Tessellating part Subtract using medium density. | |

Multiple objects selected (2]

[a] i

[»]

De retour dans I'onglet “Simulation”.
On vérifie dans I'arborescence que I'on a bien décomposé la surface entourant le volume en 4, et que les
noms sont suffisamment explicites pour que I'on puisse S’y retrouver.
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-3 e Subtract
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Edit
Set New Tag.

Create Mesh Operation »
Repair Surface

Edit in 3D-CAD

Repair CAD...

Set New Region
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Derived Paf Update Interfaces »
Stopping Cf Check Walidity
Solution Hig Statistics...
Solution Vig Query Controls
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Plots
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o (& Geomet]
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Compaosite
Duplicate
Combine

Transform 4
Boolean 3
Split by Surface Topology

Split Mon-Contiguous

Retessellate...

[
Replace Part... J X z
Export.

Subtract - Properti copy =]
§ Properties Paste Ctrl-v
Region Delete D
Tags Rename... Ll Output - TutoCFD X | =]
§ Expert STAR- CCM+ 02, A 125 18 Serial =
Metadata {1 D Loading into: 1
Index 3 STAR-CCM+ 13.02.011 (linux-x86 64-2.12/gnu6. 2] Wed Feb 7 22:25:17 UTC 2018 Serial
Started Parasolid modeler version 30.00.269
Contacts 11 D Object database load completed.
Descriptions [Root] D Started default macro:
Face Count 4544 shome/florent/.star-13,02.011/var/journal /star4676672187721383340. java
Tessellating part Subtract using medium density. e |
Loading/configuring connectivity (old|new partitions: 1]1)
Configuring finished L
Saving: /home/florent/Boulot/Ensam/Enseignement /UEI/EBE_eolienne/SupportsTutos/TutoCFd/TuteCFD. sim
Subtract Object state saved to /home/florent/Boulot/Ensam/Enseignement /UEI/EE_solienne/SupportsTutos/Tut oCFd/TutoCFD. sim (1.8544ME in 0. 04642s) . L
-

A Leaflevel CAD Part

[« Il I [»

On va créer une “Region”: sous StarCCM+, les modéles et les conditions aux limites s’appliquent sur des
“Regions”.
Clic-droit sur I'entité géométrique “Substract”, puis choisir “Assign Parts to Regions”.
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? Geometry
3D-CAD Models
? Parts
-5 6 Cylinder
-5 % GeometryFromExcel
¢ &b Subtract = |5h°"" All |" A " '*|
% Surfaces
<> Amont a |Parts
> Aval ﬁ Cylinder
&> Eolienne %GeumetryFrumExcel
> Tube ] %Subtra:t
o Curves
o Descriptions
Contacts
Operations
Continua
Regions
Derived Parts
Stopping Criteria
Solution Histeries
o Solution Views
o= Monitors
Plots
T Scenes
o- [ Geometrie
Summaries
o Representations Sor =lsalociad
o Tools
‘Create One Region for All Parts ‘v| |Reg\on ‘
[ I‘ |Create  Boundary for Each Part Surface | v|
: ‘Create One Feature Curve for All Part Curves ‘v| |Feature Curve ‘
Subtract - Properties X =l
¢ Properties Create Boundary-mode Interfaces From Contacts |v|
Region I |:|
Tags i D Output - Apply || Close H Help | El
% Expert ~ STER -
Metadata o) []| Loadir - - T
Index 3 STAR-CCM+ 13‘(.12.011 (11nux-xi_36764-2.12,{gnu6.2] Wed Feb 7 22:25:17 UTC 2018 Serial
Started Parasolid modeler version 30.00.269
Contacts |:| Object database load completed.
Descriptions |:| Started default macro:
Face Count shome/florent/ star-13.02.011/var/journal /star4676672187721383340. java
Tessellating part Subtract using medium density. v |
Loading/configuring connectivity (old|new partitions: 1|1)
Configuring finished L
Saving: fhome/flaorent/Boulot/Ensam/Enseignement /UEL/BE_solienne/SupportsTutos/TuteCFd/TutoCFD. sim
Subtract Object state saved to /home/florent/Boulot/Ensan/Enseignement /UEI/BE_eolienne/SupportsTutos/TutolFd/TutoCFD. sim (1.8544ME in 0.04642s) . ||
A Leaf-level CAD Part I ‘ "l

[4] 1l

Choisir le bon volume, et prendre I'option “Create a Boundary for Each Part Surface” afin de conserver notre
pré-découpage (en 4) de la surface entourant le volume.
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File Edit Mesh Solution Tools Window Help
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TutoCFD X [ Geometrie x| H[=]E]

B TutocFD
? Geometry
3D-CAD Models

? Parts
-5 6 Cylinder
-5 % GeometryFromExcel
o g Subtract

o Descriptions

Contacts

Operations

Continua

Regions

¢ # Region

[ Boundaries

[ Feature Curves
Derived Parts
Stopping Criteria
Solution Histories
Solution Views

Reports
Moanitors
Plots
Scer
& Ge New Scene Geometry
Sumnl B9 Qpen All Scenes Mesh
o Repre Apply Representation p| Scalar
o Tools Test Graphics Vector
P Empty
Edit...
Refresh %
1 New Group T
- Z
Scenes - Properties *| =l
¢ Expert
Qutput Verbosity [
Output - TuteCFD X =]
Started Parasolid modeler version 30,00, 265 Ta
Object database load completed. .
Started default macro:
/home/florent/ star-13.02.011/var/journal /star4676672187721383340. java
Tessellating part Subtract using medium density.
Loading/configuring connectivity (old|new partitions: 1[1)
Configuring finished
Saving: shome/florent/Boulot/Ensam/Enseignement /UEI/BE_eclienne/SupportsTutos/TuteCFd/TutoCFD. sim L
Object state saved to shome/florent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SupportsTutos/TutoCFd/TutoCFD sim (1.8544MB in O, 04642s) .
Mo Interfaces were created L
Saving: /home/flerent/Boulot/Ensam/Enseignement /UEI/BE_ecolienne/SupportsTutos/TuteCFd/TutoCFD. sin T
Scenes Object state saved to /home/florent/Boulot/Ensam/Enseignement /UEI/BE_solienne/SupportsTutos/TutoCFd/TutoCFD sim (1.8601ME in O 038331s). L
-

Scene manager
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Pour la visualisation, on va créer une nouvelle “Scene” de type “Mesh”.
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Simulation || Scene/Plot -
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o= % GeometryFromExcel ]
o= % Subtract
o Descriptions
Contacts —
Operations
Continua
T Regions
¢ ¥ Region
[ Boundaries
[ Feature Curves
Derived Parts
Stopping Criteria
Solution Histories
o Solution Views
Reports =|
o Monitors
@ Plots
s Scenes
o [aa] Geometrie
¢ B Maillage
[ Displayers
o Bl Mesh1
@ Mesh Color
1 g' Edit..
[ | Copv mExcel T
B | Paste Ctrl-w
E Hide All Parts
| = ¥
—
| .z,]_)‘
Parts - Properties X‘ =
% Properties
Parts [GeometryFromExcel. GeometryFromExcel, C|:|
Output - TutoCFD X | =)
Started Parasolid modeler version 30,00 285 -
Object database load completed. I~
Started default macro:
Jhome/florent/ . star-13.02.011/var/journal /stard4676672187721353340. java
Tessellating part Subtract using medium density.
Loading/configuring connectivity (old|new partitions: 1|1)
Configuring finished
Saving: shomesflorent/Boulot/Ensam/Enseignement /UEI/BE eolienne/SupportsTutos/TutoCFd/TutoCFD. sim -
Object state saved to /home/florent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SuppartsTutos/TutoCFd/TutoCFD. sim (1.8544MB in 0.04642s) .
No Interfaces were created L
Saving: fhome/florent/Boulot/Ensam/Enseignement /UEL/BE_eclienne/SupportsTutos/TuteCFd/TutoCFD, sim
Parts Object state saved to /home/florent/Boulot/Ensam/Enseignement /UEI/BE_colienne/SupportsTutos/TutoCFd/TutoCFD sim (1.8601MB in @, 038331s). L
Part manager Rl

[« I

Il s’agit d’'un maillage de type CAO. Dérouler le menu pour voir les options d’affichage.
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peE@/ mEdr| >0 nm

TutoCFD x|

=l [ Geometrie xr; Maillage x| 4]¥][=][o]
Simulation || Scene/Plot

SBENS B NF B SO

T CYTOET =
o % GeometryFromExce| I~
o % Subtract
o= Descriptions
Contacts —
Operations
Continua
9 Regions
¢ B Reagion
L3 Boundaries
- Feature Curves |5haw Al |v| ‘
Derived Parts
Stopping Criteria =
Solution Histories o= Parts
o Solution Views 8 |o & Regions
Reports =|
o Monitors
& Plots
? Scenes
o= [& Geometrie
¢ B Maillage
? Displavers
¢ B Mesh1
@ Mesh Color
9 Parts
[E cylinder.cvlinder Surface
ﬁ GeometryFromExcel. GeometryFromEsxcel —
[E subtract Amont
[E subtractaval
[ subtractEolienne
[E subtract Tube :
! 5 of 15 selected
Parts - Properties Xl =] oK H Cancel || Help
¢ Properties
Parts [GeometryFromExcel. GeometryFromExcel, C|:|
Output - TutoCFD X | =)
Started Parasolid modeler version 30.00.285 -
Object database load completed. I~
Started default macro:
fhome/florent/.star-13.02.011/var/journal /stard4676672187721353340. java
Tessellating part Subtract using medium density.
Loading/configuring connectivity (old|new partitions: 1|1)
Configuring finished
Saving: /shome/florent/Boulot/Ensam/Enseignement /UEL/BE eolienne/SupportsTutos/TutoCFd/TutoCFD. sim -
Object state saved to /home/flarent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SuppartsTutos/TutaCFd/TutoCFD. sim (1.8544MB in O.04642s) .
Mo Interfaces were created L
Saving: /home/florent/Boulot/Ensam/Enseignement /UEL/BE_esolienne/SupportsTutos/TuteCFd/TutoCFD. sim
Parts Object state saved to shome/flaorent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SupportsTutos/TutoCFd/TutoCFD, sim (1.8601MB in @, 038331s). L
Part manager Rl

[4] I | D

On propose ici d’afficher le maillage de la “Region” et non de la “Part” (par défaut).
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PeB® bE<dr)e Il SEnENrE NixB| 2EFEGaerDemB0E
Tutocr x| B || ~Goomeiie = Haileas | <D ilo)

Simulation | Scene/Plot fa -

W CyTTTOET =
o % GeometryFromExcel ]
L % Subtract

[ S Descriptions
Contacts
Operations

Continua
? Regions
¢ 8 Region v@@n
o Boundaries A éﬁé':‘;:':‘
X horA
_ - Feature Curves L‘i‘“!'!'é@,’,/,,}:"l‘im‘lﬂ RN s
& Derived Parts ey ,’If’\mﬂ“ \
Stopping Criteria i‘i““"‘"‘"""l‘ﬁwﬂ
Solution Histories i“g%f """'" "Nﬂ =
o En\ut:n Views ‘:‘::‘:“.:‘;":':':"“"."““ v :
& Reports o ket
o Maonitors 5 “‘ ‘—i.”.‘"’.‘.. N i
Plots I ““ . =,
L3 Scenes ““:‘:‘@ E ”"‘/“
[ g jeo”metrie \.{“““}‘\'\~ ' .. ’,’":’d
! L Di:p\ayers ““‘: )\Q* ’/::'Q:-‘:
m esh e
s r Melsh Color Q‘(
? g
o [F Rregion

[E Feature curve
H Animations
o Attributes
Summaries

[T
-

o Representations
I[
7 X
Parts - Properties X =]
¢ Properties
Parts [Region: Subtract.Amont, Region: Subtra(t.AD
Output - TuteCFD %I =
Started Parasglid modeler version 30.00.285 -
Object databage load completed. |
Started defaylt macro:
/home/florent/.star-13.02.011/var/journal /stard46766721877213583340. java
Tessellating part Subtract using medium density.
Loading/configuring connectivity (old|new partitions: 1|1)
Configuring finished
Saving: /Home/flarent/Boulot/Ensam/Enseignement /UEL/BE_eolienne/SupportsTutos/TutaCFd/TutoCFD. sim -
Object state saved to /home/flarent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SuppartsTutos/TutaCFd/TutoCFD. sim (1.8544MB in 0.04642s) .
Mo Interfaces were created L
Saving: /fhome/florent /Boulot /Ensam/Enseignement /UEL/BE_eolienne/SupportsTutos/TutoCFd/TutoCFD. sim T
Parts Object State saved to shome/flaorent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SupportsTutos/TutoCFd/TutoCFD, sim (1.8601MB in ©,038331s). L
-

Part
art manager |“ i | ol

On peut rendre la “Scene” transparente. C’est plus joli.
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PeB%|nE<r|remTHENsS NixB|SEEGeer»DimED R )maD e

TORED Xl =l Geometrie = |: Maillage x 4 [=]E]
Simulation | Scene/Plot fa -

TutoCFD [=]
L3 Geometry
3D-CAD Models
5 Parts
o G Cylinder
o % GeometryFromExcel
o % Subtract
-5 Descriptions
Contacts
Operatio
Continua

New Surface Preparation b

Execute All Boolean 4

Regions
# Region Mesh Automated Mesh "

Boce )
o @ Bound Paste ctrlv Badge for 2D Meshing mf’
- Featul Refresh Automated Mesh (2D) ‘_‘-!“‘-‘:“"“
Derived Parts Volume Extruder
Stopping Criteria Directed Mesh
Solution Histories

|
bl A

Solution Views

Reports

T i
e
NS

W
SO

Monitors
Plots
Scenes
B Geometrie
(& Maillage
9 Displayers
¢ % Mesh 1
@ Mesh Color
9 Parts

o [H region
S_Eaat: Y

I I

Operations - Properties X [=]

RN

S

- DDODODEODD

[4]

Output - TuteCFD ¥ | )
Started default macro: -
fhome/florent/ . star-13.02.011/var/journal /stard4676672187721353340. java —1
Tessellating part Subtract using medium density.

Loading/configuring connectivity (old|new partitions: 1|1)
Configuring finished
Saving: fhome/florent/Boulot/Ensam/Enseignement /UEI/BE eolienne/SupportsTutos/TutoCFd/TutolFD. sim
Object state saved to /home/florent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SupportsTutos/TutoCFd/TutoCFD. sim (1.8544MB in 0.04642s) .
Mo Interfaces were created
Saving: fhome/flarent/Boulot/Ensam/Enseignement /UEI/BE_eclienne/SupportsTutos/TutaCFd/TutoCFD. sim
Object state saved to /home/flarent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SupportsTutos/TutoCFd/TutoCFD. sim (1.8601ME in G.038331s) .
Saving: shome/florent/Boulot/Ensam/Enseignement /UEI/BE_eclienne/SupportsTutos/TutoCFd/TutoCFD, sim
Operations Object state saved to /home/florent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SupportsTutos/TutoCFd/TutoCFD sim (1.8821ME in ©.024096s) .

Mesh operations on Geometry |‘ ‘ T

On va créer le maillage: dans “Geometry”, “Operation”, clic-droit “New”, “Mesh”, choisir “Automated Mesh”.
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3 B | % [ 3 g = i - i
HEE&E& . EAr| Pe Il B . NEFhMAD NMisB SEHELD « @ L MED| L E @A (ML
TutockD 2 (“Geometrie =] Mailzae = ADIEIE]
jp] TutoCFD [~
? Geometry
= . - q
& 3D-CAD Models Create Automated Mesh Operation
5 Parts
o 5 cylinder |Show Al |v‘ ‘,-:'
o % GeometryFromExcel
LS % Subtract 2 |Parts
[ Descriptions Il cylinder
Contacts 5 GeometryFromExcel
Operations u & Subtract
Continua
9 Regions
¢ ¥ Region A
o Boundaries T
o= Feature Curves
Derived Parts
Stopping Criteria
Solution Histories b
_ ) KA
o Solution Views 3 ‘_)"’
Reports _ ’,’,’"
- Monitors : ""‘(’1
Plots ”"%
s Scenes ’%‘
o & Geometrie k ""’I/’(
& Maillage 4 "ﬁf
® ] L
9 Displayers | 1 of 3 selected 2
¢ % Mesh 1
@ Mesh Color Select Meshers
? Parts Optional Surface Meshers: Enabled Meshers:
o= [ Region - () Automatic Surface Repair Surface Remesher
Fl Eastira funea B
==st = [¥] Palyhedral Mesher
Advancing Laver Mesher
Operations - Properties X =
Output - T =
Starte Py
/home A o
Teccel oKl || Cancel H Help
Loadin
Configuring finished
Saving: fhome/flerent/Boulot/Ensam/Enseignement /UEI/BE_ecolienne/SupportsTutos/TuteCFd/TutoCFD, sim
Object state saved to /home/florent/Boulot/Ensam/Enseignenent /UEI/BE eolienne/SupportsTutos/TutoCFd/TutoCFD. sim (1.8544MB in 0.04642s) .
Mo Interfaces were created L
Saving: fhome/florent/Boulot/Ensam/Enseignement /UEI/BE_eolienne/SupportsTutos/TutoCFd/TutolFD. sim
Object state saved to /home/florent/Boulot/Ensam/Enseignement /UEI/BE eolienne/SupportsTutos/TutoCFd/TutoCFD sim (1.8601ME in ©.038331s). L
Saving: fhome/florent/Boulot/Ensam/Enseignement /UEI/BE eolienne/SupportsTutos/TutoCFd/TutolFD. sim b
Operations Object state saved to /home/florent/Boulot/Ensam/Enseignement /UEI/BE eolienne/SupportsTutos/TutoCFd/TutoCFD. sim (1.8821MB in 0.024096s) . | N
-

Mesh operations on Geometry

[4] Il ] [¥]

Choisir le volume que I'on va mailler, puis sélectionner les “Meshers”: “Surface Remesher”, “Polyhedral
Mesher” et “Advancing Layer Mesher”.
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PeER 2E<r|reIm REFRID NI FBEG PiemEo|embe reane
TutoCFD x| El [;; Maillage = ﬂﬂa@
[ Simlagan] scenereiot] T
B TutocFD (=]
[ Geometry
3D-CAD Models
o Parts
o Descriptions
Contacts
9 Operations
¢ % Automated Mesh o
? Meshers é,l
@ Surface Remesher ﬁ’é//"l""” 1
AR
@ Polyhedral Mesher ‘_“‘-9—_ é"”"/’,,’l'p:.‘.‘{“ﬁ?ﬂ‘i \
@ Advancing Layer Mesher L _‘_‘_“‘7‘1‘"‘,"’,‘"“‘“&
9 Default Controls mj""'"'“" "*“‘".\ \\\\\\\
o ‘-‘“““’0"' Wmm ..\\\\.\ \
® CAD Projection ‘_-_‘_,“_"“}".0"’“”‘ N
@ Target Surface Size ‘ ‘ "“’.“‘
@ Minimum Surface Size o ‘, ..
@ Surface Curvature “ ”“#".‘.
@ Surface Proximity o i "
@ Surface Growth Rate “’#&“#\
@ MNumber of Prism Layers
@ Prism Layer Stretching
@ Prism Layer Total Thickness |
@ Mesh Density
Custom Contrals
Continua
[ S Regions
Derived Parts
Stopping Criteria
Solution Histories -
Lt =l Y
,_n-_E
| 2o X
Base Size - Properties X =
% Properties
Walue 1.0m D
Output - TutoCFD x| =
Loading module: MeshingSurtaceRepair -
Loading module: StarResurfacer —
Loading module: StarDualMesher
Loading module: StarBodyFittedMesher
Simulation database saved by:
STAR-CCM+ 13.02,011 (linux-x86_64-2,12/gnu6.2) Wed Feb 7 22:25:17 UTC 2018 Serial
Loading into:
STAR-CCM+ 13.02.011 (linux-x86_64-2.12/gnu6.2) Wed Feb 7 22:25:17 UTC 2013 Np=10 —
Started Parasolid modeler version 30.00.269
Object database load completed. L
Started default macro:
Base Size /home/flarent/.star-13.02.011/var/journal /star4063584906381668693. java LY
Specifies the reference length value for all relative size controls. |< | “ ”1

Choisir une “Base Size” adaptée (par exemple 20mm pour un rotor de rayon 100mm).
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AR xEBarlirelE | R ERRegE MiAED SEFEL e ©LmB0|igE ir @A e
TutoCFD X B[ Mailage x| 4] [~][O]
B TutocFD 2]

3 Geometry
3D-CAD Models
o Parts
o= Descriptions
Contacts
? Operations
¢ ﬁ Automated Mesh
e Meshers
@ Surface Remesher i
@ Polvhedral Mesher '|'|‘"‘ 4]
’f i
@ Advancing Layer Mesher p = 1'"' "“‘ I}
? Default Controls aw ‘
@ Base Size L“ -_“"“":”""‘Nﬂ
CAD Projection i ' ”“a
Target Surface Size

‘N“ .Q

£
i

e
=
o

e
==

T

o
=

e

==
e

=
s
o

=

e
R
Minimum Surface Size *'
Surface Curvature
Surface Proximity
Surface Growth Rate
Mumber of Prism Layers
Prism Layer Stretching
1
@ Mesh Density
Custom Controls

R
W M’s

Continua
-5 Regions
Derived Parts
Stopping Criteria
Solution Histories —
b B Solutinn Viswe | A
[
,Z,L.*
Prism Layer Total Thickness - Properties X =
% Properties
Size Tvpe Relative to base -
Percentage of Base 25.0 D Output - TuteCFD X =
Absolute Size 0.0025 m LCoading module: MeshingSurfaceRepair =
Loading module: StarResurfacer =
Loading module: StarDualMesher
Loading module: StarBodyFittedMesher
Simulation database saved by:
STAR-CCM+ 13.02.011 (linux-x86_64-2.12/gnué.2) Wed Feb 7 22:25:17 UTC 2018 Serial
Loading into:
STAR-CCM+ 13,02.011 (linux-x36_64-2.12/gnué.2] Wed Feb 7 22:25:17 UTC 2018 Np=10 —
Started Parasolid modeler version 30,00, 269
Object database load completed. L
Started default macro:
Prism Layer Total Thickness shomesflarents star-13.02.011/var/journal /star4063584906381668693. java 1 |
-

Specifies the total thickness of the prismatic cell layers [d] Il o]

Modifier a votre convenance les parametres de I'extrusion prismatique (ici, on change le “Number of Prism

Layers” a 4 et le “Prism Layer Total Thickness” a 25% de la “Base Size” pour extruder 4 couches a partir des
surfaces sur une distance totale de 2.5mm).
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TutoCFD x|

El

Simulation | Scene/Plot

AT [~I[O]

T FTOTIOTS =
Plots —
e Scenes
o & Geometrie
o (&) Maillage
Summaries
[ Representations
o= Geometry
¢ Veolume Mesh
? Finite Volume Regions
o ¥ Region
Cell sets
3 Tools
L3 Annotations
o Color Maps
o Coordinate Systems
Custom Trees
Data Focus
Data Mappers
Data Set Functions
o Environment Maps
o Field Functions =
Filters
L Lavouts
o Mations
Parameters
L3 Reference Frames
o Rendering Materials
Tables [
Tags
o= Transforms Z
Il
Maillage - Properties X =
¢ Properties =
Transparency Override Make Scene Transparen -
Mesh Owverride Use Displayer Property -
Coordinate Systems I D
Tags [l |:|
% Expert r
Enable Advanced Rendering O
Transparency Mode Alpha Elending -
Aspect Ratio Fit Screen -
Qrientation Landscape - [
Width 1417 ~|
Maillage
A scene

Geometry
Automated Mesh.Remesh
Latest

Refresh

Hide All Parts
Restore Hidden Parts.
Restore All Hidden Parts

Hardcopy.

Export 3D Visualization File...
Create Scene Image Annotation
Repart

Benchmark

Linked View

Animation r

Copy
Paste
Delete

Ctrl-v

Rename.

s

Qutput - TutoCFD X

Region
Converting mesh into finite volume representation in Region Region

Partitioning Region (423610 cells)
Volume Meshing Pipeline Completed: CPU Time: 115,99, Wall Time: 116,31, Memory: 2095.29 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101

Loading/configuring connectivity (old|new partitions: 1]1@)
Configuring finished

[4] i

]

Generer le maillage. C’est un peu long...
Pour le visualiser, pouvrir la “Scene” idoine, clic-droit dedans, et choisir “Apply Representation”, “Volume

Mesh”.
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)eIE BHENSA MixE @

Bl [© Maillage x

KILXR3IET]

Geometry
o Continua
[ Regions
Derived Parts
o Solvers

Stopping Criteria

Solution Histories

Solution Views

Reports

Maonitars

Plots

Scenes

B Geometrie

& Maillage

Summaries

Representations

Geometry

Volurme Mesh

¢ Finite Volume Regions
= # Region]
Cell Sets

o Tools

i
i o TN T ol A A T T T

[ | ,Z_LJ‘

Region - Properties X =

¢ Properties

Cells 423610

Interior Faces 255464 Output - TUteCFD X =
Vertices 20401 Fegion -
Edges 0 ]

Converting mesh into finite volume representation in Region Region

Partitioning Region (423618 cells)
volume Meshing Pipeline Completed: CPU Time: 115,99, Wall Time: 116,31, Memory: 2093.2% MB
Cells: 423610 Faces: 2557564 Vertices: 2026101

Loading/configuring connectivity (old|new partitions: 1]1@)

Region Configuring finished

A region discretization

[

]

Relever le nombre de cellules du maillage.
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BARSD Ni £

El [; mailage [«
Simulation | Scene/Plot
B TutocFD
o Geometry
L2 Continua
o Regions
-
Stopp| Paste ctrl-v | Isosurface..
Soluti| Edit .. Probe ’
o= Soluti| pefresh Section »
= St line...
& Repor, T reamline.
o Manit Constrained Streamline..
Group By L
Plots Vortex Core...
UnGroup
9 Scen Separation/Attachment Line
o~ @2l Geometrie
o @ Maillage {m',theta) Warp...
Summaries Resampled Volume. ..
= .
% [@ Representations Warp »
o= Geometry
s Volume Mesh
¢ Finite Volume Regions
o ¥ Region
Cell sets
L Tools
Y
I ]
X
Derived Parts - Properties X =
¢ Properties
Derived Parts ]
Qutput - TutoCFD X =
Region =
Converting mesh into finite volume representation in Region Region
Partitioning Region (423610 cells)
Volume Meshing Pipeline Completed: CPU Time: 115.99, Wall Time: 116.31, Memory: 2099.29 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101
Automated Mesh Operation: Automated Mesh complete. CPU Time: 125.34, Wall Time: 124.38, Memory: 2098.53 MB
Loading/configuring connectivity f(old|new partitions: 1]1@) L
Derived Parts Configuring finished 1=
-
Derived parts manager —
[« I D]

On va creer une “Derived Part” pour la visualisation du maillage.
Choisir le type “Threshold”...
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BRI
TutoCFD x| < ][=][O]
| Simulation ” Scene/Plot " Edit |
Create Threshold
Input Parts
[Region]
Scalar
Extraction Mode: |All Between |v|
Scalar Range |Show All |v| |”’
[0.0. 0.0l m | ‘ Query ‘ @  Field Functions |
5 -
fxg Mon-Conformal Interface Faces —
J-‘s MonmanifoldEdges
o Jx%, Mormal
Display & Jxg Part Surface Contact Index
fx, Partition
i Mo Displayer J:Ys Periodic Index
() New Geometry Displayer s |9 [x, Position
) New Scalar Displayer f‘}. Magnitude
=
() New Vector Displayer e EC ] L.aburatory
e . frx -
() Existing Displayer J'-'f,. v
\ [-] P2 =
A% Prism Layer Cells T
fx; pro-sTAR Cell 1d
fxg Radial Coordinate -
J:Ys Region Index
J:YS Skewness Angle ~|
.;1\ 1 of 59 selected
QK
Output - TutoCFD X =
Region =
Converting mesh into finite volume representation in Region Region
Partitioning Region (423610 cells)
volume Meshing Pipeline Completed: CPU Time: 115.99, Wall Time: 116.31, Memory: 2095.29 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101
Automated Mesh Operation: Automated Mesh complete. CPU Time: 125.34, Wall Time: 124.38, Memory: 2098.53 MB
Create || Close || Help Loading/configuring connectivity (old|new partitions: 1|1@)
Configuring finished
Il ]
| [4] I

IO

Spécifier I”Input Parts”, puis le champ scalaire (ici la position X), et enfin la valeur du seuil (ici entre X=0 et
X=0.5m).
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Cliguer sur Create et quitter l'atelier...

T ENI Y RN ELR Y
TutoCFD | El % Mallage x A=l
|S|mu|atmn” ScenefPInt" Edit. | E -
Create Threshold
Input Parts
[Region]
Scalar
Position[X]
Extraction Mode: [All Between |v|
Scalar Range
[0.0, 0.5]m |[ quen |
Display @
) No Displayer
() New Geometry Displayer
() New Scalar Displayer
) New Vector Displayer
(W) Existing Displayer
Y
}1\"
Qutput - TutoCFD X =
Fegion =
Converting mesh into finite volume representation in Region Region
Partitioning Region (423610 cells)
Volume Meshing Pipeline Completed: CPU Time: 115.99, Wall Time: 116.31, Memory: 2099.29 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101
Automated Mesh Operation: Automated Mesh complete. CPU Time: 125.34, Wall Time: 124.38, Memory: 2098.53 MB
Y ———r— ||
-:‘:- Create || Close || Help Loading/configuring connectivity (old|new partitions: 1]1@)
Configuring finished
|L ]
| [] i
“Display” I"”"Existing Displ " “Meshl”
Changer dans “Display” pour I"Existing Displayer” “Mesh1”.
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TutoCFD X | =] ﬁWgex‘ Alri[=]o]
Simulation || Scene/Plot -

B TutecFD (<]
[ Geometry
o Continua
? Regions
¢ ¥ Region
? Boundaries
B8 Subtract Amont
B¥ Subtract Aval
B8 SubtractEolienne
B8 Subtract Tube
o Feature Curves
Lg Physics Conditions
Le Physics Values
[ Derived Parts
(S Solvers
Stopping Criteria
Solution Histories
& Solution Views
Reports
o Maonitors
Plots
? Scenes
o & Geometrie
o~ & Maillage
Summaries
s Representations
Geometry
Volume Mesh
? Finite Volume Reagions —
o ¥ Region
&2 rall Cat

B

.
¥

4«

Subtract. Tube - Properties X [=]
¢ Properties

Index 2

Interfaces Output - TutaCFD % |
Part Surfaces [Subtract. Tube] D Fegion
Type wall - . . o . . .
Tags il D Converting mesh into finite volume representation in Region Region

B

q Expert Partitioning Region (423610 cells)

Allow Per-Surface Values O Volume Meshing Pipeline Completed: CPU Time: 115.99, Wall Time: 116.31, Memory: 20939.235 MB

Cells: 423610 Faces: 2557564 Vertices: 2026101
Automated Mesh Operation: Automated Mesh complete. CPU Time: 125,34, Wall Time: 124,38, Memory: 20598.\53 MB
Loading/configuring connectivity (old|new partitions: 1]1@)

Subtract.Tube Configuring finished

[ L]

A Boundary

[ I [

Enlever la transparence, on voit le maillage, avec notamment ici les “Prism Layers”.
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‘P8 mEBar|irenm THBRSEA MixB
TutoCFD X =l (W‘ Ao

B TutoCFD

? Geometry
3D-CAD Models

Parts

Descriptions

Contacts
¢ [& Operati
& % Autor] New Surface Preparation M Surface Wrapper
o~ Continua Execute Al Boolean ¥ Fill Holes
o= Regions Mesh y| Extract Volume
o Derived Pal Surface Extruder
o Solvers Refresh Transform
Stopping Cri Replace Part
Solution Histories Zip Edges
o Solution Views Weak Contact Creator
Reports ™
o Maonitors
Plots
? Scenes
o- [ Geometrie
o (& Maillage
Summaries
? Representations
o @ Geometry
¢ Vaolume Mesh
[ Finite Volume Regions
o & Region
Cell Sets
o Tools
Operations - Properties X =l
Qutput - TuteCFD X [=]
Converting mesh 1nto finite volume representation 1n Regilon Region [
Partitioning Region (423510 cells)
Wolume Meshing Pipeline Completed: CPU Time: 115.59, Wall Time: 116,31, Memory: 2095.25 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101
sutomated Mesh Operation: Automated Mesh complete. CPU Time: 125.34, Wall Time: 124,38, Memory: 2098.53 MB
Loading/configuring connectivity (old|new partitions: 1|1@)
Configuring finished
Saving: /home/florent/Boulot/Ensam/Enseignement /UEL/BE eolienne/SupportsTutos/TutoCFd/TutolFD. sim
Operations Object state saved to /home/florent/Boulot/Ensam/Enseignement /UEI/BE eolienne/SupportsTutos/TutoCFd/TutoCFD. sim (135.59MB in 0.1917s).

Mesh operations on Geometry

[4] i

On va créer un volume d’extrusion en entrée.
Cliguer sur “Operations”, “New”, “Surface Preparation”, “Surface Extruder”.
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File Edit Mesh Solution Tools Window Help
AEE% BE<CE PO | SHBARNIE N2 =
TutoCFD X 5 [ Mailage = AD[x)[o]

B TutoCFD
¢ Geometry
3D-CAD Models

Parts
Descriptions
Contacts
¢ [ Operations

o B automated Mesh

B

o Continua
o Regions
o= Derived Parts
o Solvers
Stopping Criteria
Solution Histories
L2 Solution Views
Reports Input Parts [Subtract]
o Monitors
Plots Input Part Surfaces [Subtract. Amont]
9 Scenes -
o @ Geomnetrie Create New Part ‘Smg\e Mew Part [Subtract. Amont] |v|
o & Maillage Output Part Surfaces [All Pertinent Sides [~]
Summaries
9 Representations Extrusion Distance ‘[I 1m |
o @ Geometry
e Volume Mesh Create Wolume Extruder Operation From Output Parts
® Finite Volume Regions Execute Surface Extruder Operation Upon Creation
o # Region
= 4
& Cell Sets s 0K H Cancel H Help
o Tools ;
Operations - Properties X =
Qutput - TuteCFD X [=]
Converting mesh 1nto finite volume representation 1n Regilon Region [
Partitioning Region (423810 cells)
Volume Meshing Pipeline Completed: CPU Time: 115.93, Wall Time: 116.31, Memory: 2095.25 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101
sutomated Mesh Operation: Automated Mesh complete. CPU Time: 125.34, Wall Time: 124,38, Memory: 2098.53 MB
Loading/configuring connectivity (old|new partitions: 1|1@)
Configuring finished
Saving: /home/florent/Boulot/Ensam/Enseignement /UEL/BE eolienne/SupportsTutos/TutoCFd/TutolFD. sim
Operations Object state saved to /home/florent/Boulot/Ensam/Enseignement /UEI/BE eolienne/SupportsTutos/TutoCFd/TutoCFD. sim (135.59MB in 0.1917s).
Mesh operations on Geometry

[4] i

Choisir la “Input Parts”, puis la surface a partir de laquelle on extrude, et la distance d’extrusion.
Cliquer sur les options “Create Volume...” et “Execute Surface Extruder ...".
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File Edit Mesh Solution Tools Window Help

i

SRghe@d MixE]| S

TutsCFD X | [ Mailage x A]»][=][o]
Simulation | Scene/Plot

B TutoCFD

¢ Geometry
3D-CAD Models

Parts

Descriptions

Contacts

R B

[ Operations

o B automated Mesh

& @ Surface Extruder

[ @ Wolume Extruder

? Contrals

@ MNumber of Layers
@ Stretching Function

Continua

Regions

Derived Parts

Solvers

Y

Stopping Criteria
Solution Histories
Solution Views
Reports
Manitors
Plots
? Scenes

o &2l Geometrie

o (@] Maillage
Summaries

¢ @ Representations
Geometry
? Volume Mesh
ES Finit: I o

Generating Volume Mesh: Finished

Mumber of Layers - Properties Xl

% Properties
Number of Layers 10

Output - TuteCFD X | =

Partitioning Region (423610 cells)
WVolume Meshing Pipeline Completed: CPU Time: 115.99, wWall Time: 116.31, Memory: 2099.25 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101
sutomated Mesh Operation: Automated Mesh complete. CPU Time: 125.34, Wall Time: 124,38, Memory: 20598 .53 MB
Loading/configuring connectivity (old|new partitions: 1]1@)
Configuring finished
Saving: /hame/florent/Boulot/Ensam/Enseignement /UEI/BE eolienne/SupportsTutos/TutoCFd/TutoCFD. sim
Object state saved to fhome/florent/Boulot/Ensam/Enseignement /UEI/BE eolienne/SupportsTutos/TutoCFd/TutoCFD.sim (135.59MB in ©.1817s) .

Number of Layers Done executing Surface Extruder Operation : Surface Extruder

Specifies Number of Layers in the volume mesh for a given part. Range: [1 .. =) A 1 D |_

Paramétrer le nombre de couches extrudées.



File Edit Mesh Solution Tools Window Help

TutoCFD X

Terminal B TutoCFd

A B S R R

B TutoCFD
¢ Geometry
3D-CAD Models

Parts
-5 6 Cylinder

[ % GeometryFromExcel

[ % Subtract

[ @ Surface E:

o Surfac:
Curves
o Inherite

ruder

Edit...
Set New Tag

o= Descriptions
Contacts

[ Operations

Detach

o B Automate
& @ Surface E
[ @ Waolume E:

Create Mesh Operation

Repair Surface...

? Contral
@ Mun

Set Region
Assign Parts to Regions

@ 3 Region

New Region

@ St

o
]

Continua
B Parts Meshes

Update Interfaces
Statistics

Query Controls.

@ Physics 1

Regions

# Region
Derived Parts
Solvers

Stopping Criteria
Solution Histories

-0
[ TR T

Solution Views

Delete
Rename...
Refresh

Danarts

(4]

Surface Extruder - Properties X

% Properties
Region
Operation
Tags

¢ Expert
Metadata
Index
Contacts
Descriptions
Face Count

Surface Extruder

[Region]

1

A Leaf-level Mesh Part. Can be an output from a Mesh Operation

On doit affecter la “Part”

(]

[]
[
[
L
[
L

13 = .
TutoCFD - 5STAR-CCM+  "g3 [TuterielStarCCM_20.

TutoCFD - STAR-CCM+

% B

Qutput - TuteCFD X
Loading module: StarBodyFittedMesher
Simulation database saved !
STAR-CCM+ 13,062,011 (linux-x86 64-2,12/gnu6.2) Wed Feb 7 22:25:17 UTC 2018 Np=10
Loading into:
STAR-CCM+ 13,062,011 (linux-x86 64-2,12/gnu6.2) Wed Feb 7 22:25:17 UTC 2018 Np=10
Started Parasolid modeler version 30.00.269
Object database load completed.
Started default macro:
JShome/florent /. star-13,02 @11/var/journal /star5010275157221460990, java
Loading/configuring connectivity (old|new partitions: 10[1@)
Region i(index 0): 521250 cells, 2935170 faces, 2240887 verts.
Configuring finished

YO ELP S ks

[] i

]

s 7 \

ainsi créée a une “Region” existante.

[»]/D

)

[«
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File Edit Mesh Solution Tools Window Help

PR EAri)ell WNHBFRASE N ixB

TutoCFD X S [ Mailage x| KIE3|R4|[=1
| sceneir|
B TutocFD [
¢ Geometry
3D-CAD Models
3 Parts
- 6 Cylinder
o % GeometryFromExcel
9 % Subtract
9 Surfaces
<> Amon
<& aval | - § =
< Eolier Edit...
& Tube Set Mew Tag..
o Curves | Split by Patch...
9 @ Surface Extri Split Non-Contiguous
? Surfaces| Split by Part Curves.
<> Amon| Split by Contact
o Curves | split by Angle...
? Inherited|
2 % Subtr———— -
@ af Set Boundary @ B subtract.Amont
& 1 Statistics... B8 Subtract Aval
= ¢y Query Controls... B9 Subtract.Eolienne
-5 Descriptions Cry -P C B Subtract Tube
o Contacts dic New. ..
? Operations Create Baffle M
? %I Automated Create New Part From Surfaces
- Meshers
Delete
o Default C
Custom Rename...
o @ Surface Extruder
A BB Atnlimne Extrudar i
Amont - Properties X =l
¢ Properties
Boundary [Region: Subtract. Amont] D
Tags u ] [ output - Tutecrn % =
¢ Expert =
Metadata 11 D Converting mesh into finite wvolume representation in Region Region =
Index ’ Partitioning Region (423610 cells)
Volume Meshing Pipeline Completed: CPU Time: 116,60, Wall Time: 117,09, Memory: 2104.83 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101
Automated Mesh Operatio Automated Mesh complete. CPU Time: 126,24, Wall Time: 125,45, Memory: 2104,89 ME
Volume Meshing Pipeline Completed: CPU Time: 126,25, Wall Time: 125,52, Memory: 2104.83 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101 L
Amont Done executing Surface Extruder Operstion @ Surface Extruder =
A Part Surface R
[4] Il D]

On doit ensuite se préoccuper des frontieres du domaine. On va créer une interface entre le volume d’entrée
extrudeé et le volume originel. Pour ce faire: sélectionner la surface d’entrée du volume originel, cliquer sur

“Set Boundary”, choisir “New”...
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File Edit Mesh Sclution Tools Window Help
P@EE® HZE<dr POl B | REFRIAA ML 2B & E > B d D
Maillage  x A [=Ol

TuteCFD X

B Tutocro -
9 Geometry
3D-CAD Models
Parts
o Ei Cylinder
o % GeometryFromExcel
9 B Subtract
L4 Surfaces
<> Amont
<> Aval
<> Eolienne
<> Tube
- Curves
9 @ Surface Extruder
9 Surfaces
<> Amont
Curves
9 Inherited Parts
¢ €3 Subtract Entrée
<> Amont
<> Tube
= Cylinder Curve
Descriptions
Caontacts

New Boundary Name
[Interface1

Operations
¢ B Automated Mesh
o Meshers
o= Default Controls
Custom Controls
o EA Surface Extruder

Lel

A A Arnlimes Evbedar N
\4_2
Amont - Properties X =l
¢ Properties
Boundary [Region: Subtract.Amont] |:|
Tags u L] [ output - Tutacrn % =
¢ Expert T
Metadata {1 D Converting mesh into finite wolume representation in Region Region —
Ind 5 e . . B
e Partitioning Region (423610 cells)
Volume Meshing Pipeline Completed: CPU Time: 116,60, Wall Time: 117,09, Memory: 2104.89 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101
Automated Mesh Operation: Automated Mesh complete. CPU Time: 126,24, wall Time: 125,49, Memory: 210489 MBE
Volume Meshing Pipeline Completed: CPU Time: 126,25, Wall Time: 125,52, Memory: 2104.89 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101
Amont Done executing Surface Extruder Operation @ Surface Extrudesr

A Part Surface

[4] i

L'appeler “Interfacel” puis OK.



r— 13 [ % .
$_ [ Terminal B TutocFd \7TutntFD-STAR{tM+ g TutorielStarCCM_20. @ ® 33 LQE 3

TutoCFD - STAR-CCM+

File Edit Mesh Solution Tools Window Help
PEE S NREHFRFgD NMF2D
TutoCFD X 5[ Mailage x| EIDY|R3|[=]

L' Geometry 4|
3D-CAD Models —
3 Parts
o= Ei Cylinder
o % GeometryFromExcel
9 % Subtract
? Surfaces
<> Amont
<> Aval L
<> Eolienne
<> Tube
o= Curves
9 % Surface Extruder
? Surfaces
<> Amont
o Curves 1|
L4 Inherited Parts
¢ @ Subtract
<> Ama[
< Tut? Edit
= i Set New Taqg...
o Descriptions
Contacts Set Boundary B9 interfacel
3 Operations Statistics. .. @ B¥ subtract.Amont
? ﬁ Automated Med Query Controls... B8 Subtract.Aval
o Meshers | B8 Subtract.Eclienne
o Default Con ; B Subtract. Tube

Custom Coferor Mew. .

o Surface Extruder 1
L Volume Extruder
-

A B Conteale
]

Subtract. Amont - Properties X =

¢ Properties

Boundary [Region: Subtract.Amont] D

Tags 1 -/ | output -Tutocrn x =
¢ Expert M=l
Metadata 11 |:| Converting mesh into finite wolume representation in Region Region ]
Index 15

o Partitioning Region (423610 cells)
Volume Meshing Pipeline Completed: CPU Time: 116.60, Wall Time: 117.09, Memory: 2104.89 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101

Automated Mesh Operation: Automated Mesh complete. CPU Time: 126.24, Wall Time: 125.49, Memory: 2104.89 MB
Volume Meshing Pipeline Completed: CPU Time: 126.25, Wall Time: 125.52, Memory: 2104.89 MB
Cells: 423610 Faces: 2557564 Vertices: 2026101

Subtract.Amont Done executing Surface Extruder Operation @ Surface Extruder

A Part Surface

[a] il

On recommence pour la méme surface c6té volume d’extrusion. Sélectionner la bonne surface, “Set
Boundary”, “New”, puis I'appeler “Interface2”...
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File Edit Mesh Sclution Tools Window Help
BEEa

TuteCFD X

NREHFRGg D N AD HE Q e

o Contacts
Operations
[ ﬁ) Automated Mesh
o Meshers
o= Default Controls
Custom Controls
o Surface Extruder
9 % Volume Extruder
9 Controls
@ Number of Layers
@ Stretching Function

<

? Regions
¢ B Region

? Boundaries
Interfacel
Int:

Highl

Sub

gup Edit
5ub Set New Tag...

Sub Create Interface

I Featurd Create Shell Region

o Physic
o Physic
? Derived Parts | TUS®
<= Threshald

Combine

Solvers Split Mon-Contiguous
[& Stopping Crite| Split by Angle
Solution Histol Split by Function...
Solution Views spit by Patch

= Danarks

[4]

Multiple Objects - Pr =

¢ Properties SEE

te New

Index

Interfaces Solution

Part Surfaces Compare

Type

Tags

¢ Expert

Allow Per-Surface Val

Copy
Paste
Delete

Rename.

Ctrl-v

-

[

Multiple objects selected
Multiple objects selected (2]

Maillage x

@ & mEED|ikE

AT [=I[E]

Qutput - TutoaCFD X
Converting mesh into finite volume representation in Region Region

Partitioning Region (423610 cells)

volume Meshing Pipeline Completed: CPU Time: 116.60, Wall Time: 117.09, Memory: 2104.89 MB

Cells: 423610 Faces: 2557564 Vertices: 2026101

volume Meshing Pipeline Completed: CPU Time: 128.25, Wall Time: 125.52, Memory: 2104.89 MB

Cells: 423610 Faces: 2557564 Vertices: 2026101
Done executing Surface Extruder Operation : Surface Extruder

[»|D

[a]

D]

Enfin, dans le menu “Regions”, sélectionner les deux frontiéres, puis clic-droit et “Create Interface”.
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File Edit Mesh Solution Tools Window Help

TR A EELEE-IL LT

TutoCFD Xl = I Generate Volume Mesh ﬂﬂa@
Simulation | Scene/Plot | % -]

B TutocrD (=]

T Geametry
3D-CAD Models
9 Parts
o @ Cylinder
o= % GeometryFromExcel
o % Subtract
-8
Descriptions
Contacts
? Operations
-3 ﬁ Automated Mesh
o= Meshers
Default Controls
Custom Controls
- Surface Extruder
¢ % Volume Extruder
e Controls
@ MNumber of Layers
@ Stretching Function

o= Continua
T Regions

¢ ¥ Region

9 Boundaries

Interfacel
Interfacel [Interface 1]
Interface2
Interface2 [Interface 1]
Subtract Amont
Subtract Aval

biract Enl

(4]

Surface Extruder - Properties X

o}

% Properties

Region [Region]
Operation Surface Extruder
Tags il

¢ Expert

Metadats ir

Index 5

Contacts [Subtract]

Descriptions [Root]

Face Count

Surface Extruder
A Leafdevel Mesh Part. Can be an output from a Mesh Operation

EE] ] EEI]

On re-géneére le maillage...

Output - TuteCFD X |

Converting mesh into finite volume representation in Region Region

Partitioning Region (423810 cells)

Volume Meshing
Cells:

Volume Meshing
Cells:
Done executing

Pipeline Completed: CPU Time: 116.60, Wall Time: 117.09, Memory: 2104.85 MB
423610 Faces: 2557564 Vertices: 2026101

Pipeline Completed: CPU Time: 126.25, Wall Time: 125.52, Memory: 2104.85 MB
423610 Faces: 2557564 Vertices: 2026101
Surface Extruder Operation : Surface Extruder

D

[

[4]

[[»]
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TutoCFD % | B[ Mailags x

Simulation | Scene/Plot

B TutocFD

Geometry

Continua

Regions

¢ # Region

9 Boundaries
B¥ Interfacel
B Interfacel [Interface 1]
B Interface2
W interface2 [Interface 1]
BE subtract Amont
B8 Subtract Aval
B8 SubtractEolienne
BE Subtract Tube

¢

¥

> [~][o]

o Feature Curves
Physics Conditions
o Physics Values

Interfaces

o §I§ Interface 1
Derived Parts
Solvers

Stopping Criteria
Solution Histories

Solution Views
Reports
Manitors
Plots

B Scenes

o @ Geometrie
o @ Maillage

Regions - Properties X

¢ Properties
Part Selection Priority [Region]
Regions 1
Output - TutoCFD X | =]
Converting mesh into Tinite volume representation 1n Region Region -
Partitioning Region (597640 cells)
Region: Interpolating solution onto new mesh...
Finished Interpolation.
Volume Meshing Pipeline Completed: CPU Time: 1.38, Wall Time: 1.38, Memory: 2467.21 MB
Cells: 521250 Faces: 2935170 Vertices: 2240887
Volume Extruder Operation: Volume Extruder complete. CPU Time: 2.49, Wall Time: 2.50, Memory: 2467.21 MB
Volume Meshing Pipeline Completed: CPU Time: 130.38, Wall Time: 129.10, Memory: 2467.21 MB
Regions Cells: 521250 Faces: 2935170 Vertices: 2248887

Region manager

[4] i

D]

On obtient finalement ceci.
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File Edit Mesh Solution To
PEE % BB B REBRSI NI
TutoCFD X El ngex‘ A1»][=][o]

B TutocFD

e Geometry
3D-CAD Models
Parts
Descriptions

L

Contacts
9 [@ Operations
o T Automated Mesh
o @ Surface Extruder
L @ Volurne Extruder
[ Continua
Regions
5 Interfaces
o Qi Interface 1
Derived Parts
Solvers

Extruder Operation

Input Parts [Subtract]

Stopping Criteria

Solution Histories Input Part Surfaces [Subtract. Awval]

Solution Views

Create New Part ‘Single New Part

Reports

Manitors Qutput Part Surfaces ‘AH Pertinent Sides
Plots

Scenes Extrusion Distance ‘1_0 m

o & Geometrie
o [&a] Maillage
Summaries

Create Wolume Extruder Operation From Qutput Parts

Execute Surface Extruder Operation Upon Creation

o= Representations
& @ Tools oK || Cancel ||
Operations - Properties | X 5]
Qutput - TuteCFD X =]
Converting mesh into finite volume representation i1n Region Region [a
Partitioning Region (97640 cells)
Region: Inmterpolating solution onto new mesh...
Finished Interpolation.
Volume Meshing Pipeline Completed: CPU Time: 1.38, Wall Time: 1.38, Memory: 2467.21 MB
Cells: 521250 Faces: 2835170 Vertices: 2240837
Volume Extruder Operation: Volume Extruder complete. CPU Time: 2.45, Wall Time: 2.50, Memory: 2467.21 MB
Volume Meshing Pipeline Completed: CPU Time: 130.38, Wall Time: 123,10, Memory: 2467.21 ME
Operations Cells: 521250 Faces: 2935170 Vertices: 2240887
Mesh operations on Geometry

[«l i D]

On recommence avec un volume aval.
Cette fois-ci, on prendra une distance d’extrusion de I'ordre de 5 a 10 fois le diamétre de I'éolienne...
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File Edit Mesh Solution Tools Window Help

PEB8% DE<IF »eO

T eI

TutoCFD X |

Simulation | Scene/Plot

% ]

= Maillage

A [~][o]

Geometry

3D-CAD Models
Parts
Descriptions

o
o
o=

Contacts
¢ & Operations
- B Automated Mesh
o @ Surface Extruder
o @ Waolume Extruder
- @ Surface Extruder 2
[ @ Wolume Extruder 2
? Controls
@ Number of Layers
[3 Stretching Function
[ One Sided Options
@ Stretch Value
Continua
Regions
9 Interfaces
o §§ Interface 1
Derived Parts
Salvers

Stopping Criteria
Solution Histories
Solution Views
Reports

Manitors

Plots

Scenes

Stretching Function - Properties X

¢ Properties

Stretching Method One Sided Geometric|

Constant

One Sided Geometric
One Sided Hyperbolic
[Two Sided Hyperbolic

Stretching Method

Specify stretching method for volume distribution

L’extrusion peut étre rendue progressive, avec une “Stretching Function”

Output - TutaCFD X |

Partitioning Region (57640 cells]
Region: Interpolating solution onto new mesh...
Finished Interpolation.
Volume Meshing Pipeline Completed: CPU Time: 1.38, Wall Time: 1.38, Memory: 2467.21 MB

Cells: 521250 Faces: 2935170 Vertices: 2240887
Volume Extruder Operation: Volume Extruder complete. CPU Time: 2.48, Wall Time: 2.50, Memory: 2467.21 MB
Volume Meshing Pipeline Completed: CPU Time: 130.38, Wall Time: 125.10, Memory: 2467.21 MB

Cells: 521250 Faces: 2935170 Vertices: 2240887
Attempting to orient non-manifold surface
Done executing Surface Extruder Operation :

Surface Extruder 2

|»

[ 1l

]

(choisir le “One Sided Geometric”)...
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File Edit Mesh Solution Tools Window Help
AEB% DO )OI SBLERSEH Ni2E

TUtoCFD X | [ Maillsge x b [>[O]
Simulation || Scene/Plot

TutoCFD
9 Geometry
3D-CAD Models
Parts
Descriptions
Contacts
Operations
o B Automated Mesh
o= @ Surface Extruder
o BA Volume Extruder
- @ Surface Extruder 2
¢ @ Wolume Extruder 2
? Controls
@ MNumber of Layers
¢ Stretching Function
T One Sided Options
@ Stretch Value

R

Continua
Regions
Interfaces

Bf Interface 1
Derived Parts
Salvers

-
I

b
(N T T T T T

Stopping Criteria
Solution Histories
Solution Views
Reparts

o [@ Monitors

Plots

Scenes
—

Stretch Value - Properties X

T

¢ Properties
Stretch Value 1.05

Output - TutoCFD X | =]
Partitioning Region (57640 cells]
Region: Interpolating solution onto new mesh...
Finished Interpolation.
Volume Meshing Pipeline Completed: CPU Time: 1.38, Wall Time: 1.38, Memory: 2467.21 MB
Cells: 521250 Faces: 2835170 Vertices: 2240887

Volume Extruder Operation: Volume Extruder complete. CPU Time: 2.49, Wall Time: 2.50, Memory: 2467.21 MB

Volume Meshing Pipeline Completed: CPU Time: 130.33, Wall Time: 129,10, Memory: 2467.21 MB
Cells: 521250 Faces: 2835170 Vertices: 2240887

Attempting to orient non-manifold surface [ |
Stretch value Done executing Surface Extruder Operation : Surface Extruder 2

ratio of spacing at layerin) to layer(n+1). Range: (1.0, =)

|»

[« I I

On pourra prendre une valeur du “Stretching” de 1.01 a 1.05 ..,
Il faut ensuite répéter les étapes de création de nouvelles frontieres et d’une interface entre le volume originel
et le futur volume extrudé, puis généerer le maillage.
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Résultat final, noter le nombre de cellules du maillage.



Modeles

Choix des equations a resoudre
Proprietés du fluide
Résolution en référentiel tournant

Parametrage des conditions aux limites
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Choix des modeéles...
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Constant material value

On peut modifier la densité du fluide (on en aura besoin pour le post-traitement).
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“Velocity inlet” en amont...

Imites

Modifier le type de conditions aux |
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Modifier la “Shear Stress Specification” sur le tube ext
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On va créer un systeme de coordonnées cylindriques a toutes fins utiles.
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Prendre la “bonne” orientation.
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Reference Frame Manager

Reference Frames

On va créer un nouveau “Reference Frame”...
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Reference Frame to which the motion is relative to

Reference Frame

On affecte ce référentiel tournant a la “Region”.
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On modifie la valeur de la vitesse en amont.
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