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Version used

STA 10.6
Code Aster STA 11.1
Code_Saturne Ver. 2.1.4




Basic flow

Calculate with Code_Saturne and
Output the result in MED format

Read the MED file with Code_Aster and

Take out the pressure on the surface of the structure

With the pressure on the surface of the structure as the boundary condition
Set and calculate




Tarqget of calculation

The target is a cylinder placed in a flow where Karman vortices are generated as shown below.

Extracts the pressure on the surface of the cylinder received from the flow




Code Saturne settings

File Tools Window Help

e xR

Study: Fluid

Case: CASE2

XML file: /home/Mount/Expand/Analysis/Mtest/120409_FSI_test/Fluid/CASE2/DATA/casel.xml

B Identity and paths

< [ Calculation environment
B Meshes selection
B Mesh quality criteria

b [ Thermophysical models

b [ Additional scalars

¢+ [ Physical properties

b [# Volume conditions

b [ Boundary conditions

b [ Numerical parameters

b [ Calculation control

b [ Calculation management

Output in MED format

Output the calculation result in MED format

Mesh quality criteria

Options

Post-processing forms

Perform unsteady calculation

File Tools Window Help

S~ i

Study: Fluid

Case: CASE2

XML file: /home/Mount/Expand/Analysis/Mtest/120409_FSI_test/Fluid/CASE2/DATA/casel.xml

B Identity and paths

< [ Calculation environment
B Meshes selection
B Mesh quality criteria

~ [ Thermophysical models
B Calculation features
B Mobile mesh
B Turbulence models
B Thermal model
B Radiative transfers
B Conjugate heat transfer

> [# Additional scalars

b [ Physical properties

» [ Volume conditions

» [M Boundary conditions

b [ Numerical parameters

» [W Calculation control

b [ Calculation management

Stea y tlow algorithm

unsteady flow
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Eulerian-Lagrangian multi-phasg treatment
single Phase Flow ',J
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off

Transient calculation




Code Saturne settings

File Tools Window Help

e a xR

Study: Fluid

Case: CASE2

Perform unsteady calculation in 5,000 steps (500 seconds)
Output the result every 100 steps (10 seconds)

XML file: /homeMount/Expand/Analysis/Mtest/120409_FSI_test/Fluid/CASE2/DATA/casel.xml

B Identity and paths

= W Calculation environment
B Meshes selection
B Mesh quality criteria

b+ [ Thermophysical models

b [ Additional scalars

b [ Physical properties

b [ Volume conditions

¢+ [ Boundary conditions

= [ Numerical parameters
B Time step
B Equation parameters
B Global parameters

b W Calculation control

b [ Calculation management

Unsteady flow algorithm management

Ti ion | Unife d constant -
me step option } niform and constan =

Reference time step s

Number of iterations (restart includ @

Option zero time step

Calculate 5,000 steps

File Tools Window Help

EEax g B

Study: Fluid

Case: CASE2

XML file: /home/Mount/Expand/Analysis/Mtest/120409_FSI_test/Fluid/CASE2/DATA/casel.xml

B Identity and paths

= [M Calculation environment
B Meshes selection
B Mesh quality criteria

b [ Thermophysical models

b [ Additional scalars

b [ Physical properties

b [ Volume conditions

b [ Boundary conditions

b [ Numerical parameters

~ [ Calculation control
B Time averages
B Output control
B Volume solution control
B Surface solution control
B Profiles

= [M Calculation management
B Start/Restart

D LD R G
results -1 . MED : poatpm‘ocessiné
T
+ J = s
Frequency
Output every 'n' time steps 100

[J Output at end of calculation

Time-dependency

‘Fixed mesh

Options

format

polygons ydispla_v

Output every 100 steps




Code Saturne settings

File Tools Window Help

HEa B

Study: Fluid
Case: CASE2

XML file: /home/Mount/Expand/Analysis/Mtest/120409_FSI_test/Fluid/CASE2/DATA/casel.xml

Secript file
B Identity and paths

b [ Calculation environment
b [ Thermophysical models
b [ Additional scalars

Select the script file % runcase

Calculation script parameters

b M Physical properties Run type Standard )
b [ Volume conditilorlls Nmthearof proicacis 9 i
b [ Boundary conditions
b [ Numerical parameters User files —)
> [M Calculation control
5 Ad d opti

+ [ Calculation management T L A X

B Start/Restart TR S

alculation star
Prepare batch calculation
gtart ca!cu!atlon
—
L3

Press the Start calculation button to execute the calculation

RESU / (time-job number) / postprocessing under the case folder
Result.med is output to the folder



ASTK settings

Copy the fluid calculation result to the working folder and set ASTK as shown below.

Eile Configuration Tools Qpgtions

STUDY M

TEST |_I DEVELOP |_I ‘

Basze path

FILES

Total memory (MB) 5120
including Aster (MB) _I |
Tirne fh r=h QoS NN 00

Server
Local — ||./Mesh_2.med

Lecal — | Jdresults_Flu med

Lecal — | AFSI_unsteady.comm

Local — | Atest.mess

Lecal — | JAresults_Sol med

Structure side mesh

'FIuid side r?{esh
&

Result file on the fluid side

# nodebug
-~ debug

Argurments

[} Bun | rupn —

Progress of jobs




ASTK settings

Copy the fluid calculation result to the working folder and set ASTK as shown below.

Eile Configuration Tools Qpgtions

STUDY M TEST |_I DEVELOP |_I ‘

FILES

Basze path

Server
Local — ||./Mesh_2.med

Lecal — | Jdresults_Flu med

Lecal — | AFSI_unsteady.comm

Local — | Atest.mess

Lecal — | JAresults_Sol med

Total memory (MB) 5120
including Aster (MB) _I |
Tirme (h:rm:s) Goo0: 00; 00

Execution machine I — |

Ll mpes imn ST 44 4 J I

Command file

¥ interactive

Message file

Result file on the structure side

Argurments

[} Bun | rupn —

Progress of jobs




comm file settings

Fluid side model settings
Fichier Edition JdC Aide Options Traduction

i = E. _r!l @ Supprimer %

FSI_unsteady.comm

‘Commanage ;.'Cance;:'; Valeur
= MW FSl_unsteady.comm Ajouter Mot-Clef
® DEBUT :
= L M DcE et e Loading mesh on the fluid side
® FORMAT : MED NS

~ B AFFE_MODELE : rmaFlu ey
R et i e Building a model on the fluid side
® TOUT: oul
® PHENOMENE : MECANIQUE
= & b_mecanique
® MODELISATION : 3D
b ® LIRE_RESU: resFlu
b M LIRE_MAILLAGE : maSol
P B AFFE_MODELE : maSaol
b ® PROJ_CHAMP : resProj
P B DEFI_MATERIAU : PROP
P B AFFE_MATERIAU : MATERIAL
P W AFFE_CHAR_MECA : H_1
b W AFFE_CHAR_MECA : F_1
b ®W DEFI_LIST REEL: inst
P B MECA_STATIQUE : RESULTS
b ®m CALC_ELEM : RESULTS
P ® CALC_NO: RESULTS
b ®m IMPR_RESU :
B FIN:

# b_format_med

INFO_MED

Valider




comm file settings

Reading the calculation result on the fluid side (LIRE_RESU)
Eichier Edition JdC Aide Options Traduction

i | = E. [‘!I @ Supprimer %

FSI_unsteady.comm

‘Commande '/.'Conce;:‘. "Valeur |
= B FSl_unsteady.comm
o P TYPE_RESU: EVOL_CHAR
P ® |IRE_MAILLAGE : maFlu
P ®m AFFE_MODELE : moFlu = .
~ MW LIRE_RESU : resFlu
® TYPE_RESU : EVOL_CHAR Speufy the fluid model bUI|t earller
® FORMAT : MED
® MODELE : moFlu
~ 4 b med
® UNITE : 2l f—
~ & FORMAT_MED: Match the ASTK number
® NOM_CHAM : PRES
® NOM_CHAM_MED : Pressure (Boundary)
® NOM_CMP: PRES
® NOM_CMP_MED : Scalar
® PROL_ZERO: oul
¥ % b_extrac
® TOUT ORDRE : oul
b ® LIRE_MAILLAGE : maSol
b ®m AFFE_MODELE : moSol
P B PROJ_CHAMP : resProj
P ®m DEFI_MATERIAU : PROP
P ® AFFE_MATERIAU : MATERIAL
b W AFFE_CHAR_MECA : H_1
b ®m AFFE_CHAR_MECA : F. 1
b ™ DEFI_LIST REEL : inst
b ®m MECA STATIQUE : RESULTS
b ®m CALC_ELEM : RESULTS
b B CALC NO: RESULTS
P ®m IMPR_RESU :
B FIN: Un objet de type maillage_sdaster est attendu

[ Valider ]




comm file settings

Fichier

Edition JdC Aide Options
E. r!l @ Supprimer %

E -

K

Reading the calculation result on the fluid side (LIRE_RESU)

——

FSI_unsteady.comm

‘Commande
FSI_unsteady.comm

- A

B~~~

DEBUT :
LIRE_MAILLAGE :
AFFE_MODELE :
LIRE_RESU :
® TYPE_RESU :
® FORMAT :
®# MODELE :
% b_med

& UNITE :
FORMAT_
& NOM_
& NOM_
® NOM_CMP :
& NOM_CMP_MED :

® PROL_ZERO :
¥ b_extrac

® TOUT_ORDRE :
LIRE_MAILLAGE :
AFFE_MODELE :
PROJ_CHAMP :
DEFI_MATERIAU :
AFFE_MATERIAU :
AFFE_CHAR_MECA :
AFFE_CHAR_MECA :
DEFI_LIST_REEL :
MECA_STATIQUE :
CALC_ELEM :
CALC_NO :
IMPR_RESU :
FIM :

- &

MED :
CHAM :

Traduction

CHAM_MED :

Concept/ Valeur

Specify PRES (pressure)
ol Describe the pressure in the result file
o Pressure (Boundary)

Pressure (Pundary)
PRES

Scalar

oul

PROL_ZERO: OUI

Read all time steps

oul
masol
maSaol
resProj
PROP
MATERIAL
H_1

F-1

inst
RESULTS
RESULTS
RESULTS

Un objet de type maillage_sdaster est attendu

[ Valider ]




comm file settings

Fichier

Edition JdC Aide Options

Structure side model settings

Traduction

i = E. [‘!I @ Supprimer %

FSI_unsteady.comm

‘Commange

- 0

| v 7w

b~~~ ~ e~

FSI_unsteady.comm
B DEBUT :
LIRE_MAILLAGE :
AFFE_MODELE :
LIRE_RESU :
LIRE_MAILLAGE :
® UNITE :
® FORMAT :
% b_format_med
B AFFE_MODELE :
® MAILLAGE :
~ 4 AFFE :
® TOUT:
® PHENOMENE :
~ # b_mecanique

® MODELISATION :

PROJ_CHAMP :
DEFI_MATERIAU :
AFFE_MATERIAU :
AFFE_CHAR_MECA :
AFFE_CHAR_MECA :
DEFI_LIST_REEL :
MECA_STATIQUE :
CALC_ELEM :
CALC_NO :
IMPR_RESU :

FIN :

) Concept/Valeur

Saisir Valeur

bl 2 Loading the mesh on the structure side
resAu EVOL_ELAS
maSol EVOL_NOLI
20 MODE_MECA
bAER MODE_MECA_C

. DYMA_TRANS
i DYNA_HARM
r'l"IEISU| HL‘I.I'JF..{ =EME

2

ﬁ,ﬁ'wm T Building a model on the structural side
3D
resProj
PROP
MATERIAL
F_1
F.1
inst
RESULTS
RESULTS
RESULTS

e
[ Valider ] 'rialpha |
>




comm file settings

Transfer the fluid side calculation result to the structure side model (PROJ_CHAMP)
Fichier Edition JdC Aide Options Traduction

i = E. ril @ Supprimer %

-

I -
F51_unsteady.comm

‘Commande l It}:‘”"-‘e.ﬂ: "Valeur I, ____ e
= B FSl_unsteady.comm yaisir V
% DEBUT :
b ™ LIRE_MAILLAGE : maFlu
b W AFFE_MODELE : moFlu e
b ®m LIRE_RESU : resFlu O
b W LIRE_MAILLAGE : maSol £
et ! METHOD: COLLOCATION
= B PROI_CHAMP : resProj M .
T ®blets DYNA TRANS
® RESULTAT : resFlu
® METHODE : COLLOCATION
® MODELE_1: moFlu
® MODELE 2 : moSol
# b_elem
¥ % b_resultat
® TOUT_ORDRE : oul
v & VIS AMVS:
® GROUP_MA_1: bwall
®# GROUP_MA_Z: bwall
b ™ DEFI_MATERIAU : PROP
b W AFFE_MATERIAU : MATERIAL
b ™ AFFE_CHAR_MECA : H_1 ) .
b W AFFE_CHAR MECA : £ 1: Name of the interface between fluid and structure
b ® DEFI_LIST REEL : inst . .
b ® MECA STATIQUE : RESULTS (F|u|d S|de)
b W CALC ELEM : RESULTS
b ® CALC_NO: RESULTS
b ® IMPR_RESU : 2: Name of the interface between fluid and structure
B FIN :

(Structural side)

[ Valider ] ~Tri alpha _




comm file settings

Set the pressure of the transferred fluid as a boundary condition

Eichier Edition JdC Aide Options Traduction

i | = E. ril @ Supprimer %

F51_unsteady.comm

'C“r-_‘urn.-rm.r'uc-i-e .:Ii-'l:.rllnr_‘f%.i:i:.. ;".-.:’-fi"é'_lr J = =
= M FSl_unsteady.comm Ajouter Mot-Clef
% DEBUT:
b ®m LIRE_MAILLAGE : maFlu Mots Clefs Permis Régles
b ®m AFFE_MODELE :
" AFFE_MODELE : moFlu NOM_MED
b m LIRE_RESU : resFlu INFO MED
P W LIRE_MAILLAGE : maSal RENOMME
b ™ AFFE_MODELE : moSal '
> DEFL MATERA PRO] CHAMP in EVOL CHAR
b ® DEFI_MATERIAU : PROF |n
P W AFFE_MATERIAU : MATERIAL __ -
b ® AFFE_CHAR_MECA : H_1 S f m
= W AFFE_CHAR_MECA : F.1 peCI y a na e
® MODELE : moSal
® EVOL_CHAR: resProj
~ W DEFI_LIST_REEL : inst
® DEBUT: 10 . .
7 & INTERVALLE Time step to fluid output
M co0 Ime Ste O TIuIa outpu

® PAS: 10
v ™ MECA_STATIQUE : RESULTS matCh

® MODELE : maoSol

Lo DEBUT: Time of the first step
" craRce JUSQU_A: End time

v & EXCIT_2:
® CHARGE : F_1 PAS . T t

® LIST_INST: inst . 1limes ep

b ® CALC ELEM: RESULTS

b ® CALC_NO: RESULTS

Since there is no 0th second value in the fluid calculation

result, DEFI_LIST _REEL> DEBUT is in the fluid result file.
Enter the time of the first step (10 seconds this time)




Perform calculation

Perform calculations in ASTK

Eile Configuration Tools Qpgtions

STUDY M TEST |_| DEVELOP |_| ‘ _.|_| ‘ Total mermory (ME) 5120
including Aster (MB) _I |
Tirme (h:rm:s) Goo0: 00; 00

FILES

Base path
- Execution machine I —

Server
Local — ||./Mesh_2.med

Lecal — | Jdresults_Flu med

Yersion STA11.1

A4
¥ interactive

Lecal — | AFSI_unsteady.comm

_| interactive follow-up
Local — | Atest.mess

Local — | Jresults_Sol med # nodebug

-~ debug

[} Bun

Progress of jobs

Argurments




Check the calculation result

Open fluid and structure result files in Salome's PARAVIS
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