OpenFOAM AR 8 1& 18 R AF AT

B2 .

[OpenFOAM-1.5-devIZHE SN TN E R E AT

) )L/\—(icoFsiFoam) &, SN TWWSFEFHE®D
{5 %8 (flappingConsoleSmall) Z{E> T,
TNoDERAEE. (GIED)IRRAEZZEET 5, |




H R

[ZL&HIZ
'A% 5 L (icoFsiFoam) @ 5 BA

N4 — X (flappingConsoleSmall) 0 55 BH
DEXCSZVFr—MEnHA

FRTRE ENTAIE B EZEDOBER

o« BITEH DB ELRRE




ZCOHIC(ER

e OpenFOAMIZKAMIATEIEEREEAT
SRR (~1.7.0) ZEY )L /N—IFFFE LR
LR hR (1.5-dev) [ZicoFsiFoam& % Hitutorial [
— RN FHBREHRIFWVLSOMNEFE

www.cfd-online.com
[ May 25, 2008, 06:15 | _ Hi Hrv, Thanks for your rep #3

" ll \

http://bit.ly/clogWp

http://www.cfd-online.com/Forums/openfoam-solving/58153-fsi-porous-media-thin-shell.html

novak Hi Hrv,

Mew Member ] ) ]
Thanks for wour reply. I found the following thesis report on FSI with OpenFOARM;

Novak Elliott http: /fpowerlab. fsb. hr/ped/kturbo,/Op. . RIMOLA_FSI. pdf
;':""'tDa;E: Mar 2009 {linked from the OpenFOAM page http://foamcfd.org/resources/theses.html)
asts,

Fep Pawer: 3 : :
] The relative merits of the two solvers were compared:

1. IcoFsiFoam:

+ integrated automesh motion capacity to minimise mesh degenration

- only allows for a domain with 2 regions

difficult to use(?)

2. IcoStructFoam

+ easy to use do to better architecture(?)

- only handles small structural deformations

- only allows for a domain with 2 regions

Generally:

* DpenFOAM structural equations only handle homogeneous structures

* OpenFCAM's ability to handle large displacements for thin-shell structures is
limited by small cell sizes and small timestep sizes hence long computation times



Second OpenFOAM Workshop in Zagreb, Croatia http://bit.ly/a9JYr8

http://www.openfoamworkshop.org/2007/index.php?title=Coupled _Simulations_and_Fluid-Structure Interaction
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article discussion edit histary

Coupled Simulations and Fluid-Structure Interaction
11,44

A generic Computational Continuum Mechanics library like OpenFQAM is a natural platform for Fluid-
Structure Interaction (F30: both fluids and structural solvers already exist. Furthermore, daing a simulation
in a single software simplifies the operation: there is no need for multi-threaded simulations of software to
ESI results ers and discretisation methods share the base mesh

] ] . . mapping tools are already implemented further
The F3I salver is tested on the flow past a cantilevered elastic square beam. The frequency of the inlet flow

velocity pulsation is equal to the first natural frequency of the beam. The picture below shows streamlines
pattern and equivalent Cauchy stress at the beam boundary. This calculation is done for the solid-fluid
density ratio 100:1. For lower density ratios loosely coupled algarithrm becormes unstable.

d at Imperial College in late 1930-= - but it wasn't easy.
sh-based field registration, F3I in the new version is
l-relevant capabilities and examples of application.

[edif]

ering Applications: Fluid-Structure Interaction
dar Karac of University College Dublin & Abstract g/

0 s.r.l dBbstracté? Slides &
ructures by Thomas Gallinger of Technical University,

ns of flapping wings at low Reynolds numbers by
etherlands Abstract & Slides &

eliko Tukovic of University of Zagreb &, Croatia

1edia by Marianne Mataln of ICE Strdmungsforschung

rithms by “icente Diaz Casas of Universidade dg,

g by Walentine Kanyanta of University College Dublin &




: - TES - GFD Online
1cokF'siFoam |ﬁ$|§ www.cfdonline.com  http://bit.ly/bVzmls

http://www.cfd-online.com/Forums/openfoam-solving/58588-patch-end-points-mesh-motion-movingwallvelocity htmlhttp:/bit.ly/bVzmls

[ March 2z, 2008, 02:35 | Hello Patrick, 1) You have #2

hjasak Hello Patrick,

Senior Member ) ) o . ) ) )
1% ¥ou have a problem with consistency of a boundary condition in mesh motion: a "lower" {eq. slip), will

Hrvoje Jasak be over-ridden by the "higher" {eqg. fixed value).
Join Drate: Mar 2009

Iﬁ':'uzfst',ng:;é%ndun’ England 2% Mo need: moving wall velocity is an absolutely consistent version of a fixed value velocity. It is done
~ 4

Rep Power: 11 because the code can calculate the wall-normal motion flux better than anything else.
Hawve a lock at the flux field for the boundary - do yvou have a non-zero flux for ity
3) ¥es, we are writing some papers about it. This is the main reason [ am reluctant to release the
tutorial, 'cause the new code from Zeljko is so much better. This will definitely come out in SYM at some

stage, but the Eccomas, Commaodia and journal papers are not out yet,

This is what [ propose to do: I will give you a tutorial for icoFsiFoam as it stands without checking it in.
EEE=Rlf 1 pingConsoleSmall HI 21Mar2008. tos |

http:/fpowerlab.f=b.hr/ped/dturbo/OpenF oA frun/

It runs fo——— e e e e e e
enioy,  pOWerlab.fsb.hr - /ped/kturbo/OpenFOAM/run/
Hiw
Hrvoje Jz [To Parent Directory]
- Z20. ofujak 2003 23:53 5835 dropletZplash HJ ZEZNow2007.Lgs
Q@ & M 21. oiujak 2008 19:32 2233668 flappingConsoleSwall HI 2 1Marz00S.
10. weljada 2006 1:21 21753739 kiwvaTest HJ SFebi006.Lg=
. 2. srpanj 20046 1a:10 12334045 mixer3dDl HJI SJulZ006.tg=
http://blt.lY/deVKS 19, weljada 2003 17:43 549490 mixerGgi HJ 19Fehi008.Lg=
30. sviban] 2006 22:55 12021687 pipelnTank.tgs

http://powerlab.fsb.hr/ped/kturbo/OpenFOAM/run/ 27. lipanj 2006 15:47 3151504 zimpleEngineTutorial.tgs



icoStructFoam ,|§ #& http://bit.ly/ckKlwc

http://openfoamwiki.net/index.php/Contrib_icoStructFoam

e B R e e e

page discussion wiemy SOUrce history

Contrib icoStructFoam

i jions: 4.2 Soft thi tick
WValid w:rsu:ms.Er),lll:3 o 1ing on a stic

This case simulates the flow

Contents [rick] through a channel with an
navigation 1 Description ohstacle that consists of twao
= Main Page 2 Algorithm parts: a salid, fixed part around
= Community portal 3Usage which a defarmahble material is
= Current events 4 Example cases wrapped.
= Recentchanges 4.1 Defarmahle channel _ _
= Randarn page 4.2 Softthing on a stick The two regions are shown in the
= FAQ 5 Diownload picture on the left:
= Help & History The two regions & Blue: the fluid. On the left-side a Pressure and strain &1
search o welocity inlet, an the right side a
| | 1 Description pressure outlet. Top is a wall,
) ) S botto, a symmetry boundary.
Thls sn!wer is a hybrid of icoFoan | Fed: the =zolid. The battom edges are symmetry boundaries. The inner edges are fixed (the stick in the
is a golid. The pressure of the flu .
toolbox title)
= ‘\What links here This solveris only a demo. Its | 10 it 0 o the left is the undeformed geometry at the beginning. The picture on the right is the
= Related changes Ah.And by the way: it does not ) | geometry at the end of the simulation. The solid is colored with the strain, the fluid with the pressure.
: gzrer::rlwzzf I‘iar?k 2 Algﬂrithm In certain parts of Austria this s also known as the Lentos-case.
= Browse properties
5 Download

nrintiesport At each time-step the following t;

the equations in the fluid 1 | The solver
fluid pressures at the fluic
the equations for the salid
displacements far the inte
fluid region 6 HiStDI’}I'

o, the grid of the fluid region
- |

= Create a book
= [Download as PDF
= Printable version

Case of the deformable channel

Casze of the =oft thing on a stick

=L =

Category: OpenFOAM Yersion 1.3

Rl R R L L [ gy F- Ry L - R =] TR Ry Yy e

—-Bgschaid 13:34, 11 Moy 2005 (CET)



icoStructFoam 'lEﬁE #& ) http://bit.ly/cDWBHO

http://www.tfd.chalmers.se/~hani/kurser/OS_CFD 2007/

PhD course in CFD with OpenSource software, 2007
Syllabus

The course gives an introduction to the use of OpenSource software for CFD applications. A major project work in
OpenFOAM (zee the short description belows forms a large part of the course. The project may be defined
according to the student’s special interests. The result of the project should be a detailed tutoral for a specific
application of OpenFOARM The tutorials will be peer—reviewed and graded by the students, and the tutorials thus
form a part of the course. The tutorials will be made available as OpenSource, as a contribution to the OpenFO AR
community. To pass the course the student must do the project and peer—review the tutorials from the other
projects.

The course homepage is http/ fwwwtfd.chalmers.se/” hani/kurser/03 CFD 2007
Final, peer-reviewed, student—contributed tutorials

FD
|
These files should at least work for OF-1.41 or OF-1.41-dev at the student computers in the Mechanical
Engineering building at Chalmers, at the time of the third cccasion of this course. -
. . . . hat
o A tutorial on how to use Dynamic Mesh solver [coDyvbAFoam, by Pirooz Moradnia:
Feport, Presentation, Case
« Implementing third order compressible flow solrer for hexahedral meshes in OpenFoam, by Martin Olausson: B .o
Feport,_sddFoam tar_shockTube tar main

+ icoStructFoam, a Fluid-Structure Interaction Solver, by Philip Evegran: t the
Feport, Presentation, lcoStructFoam Revifl toz (From openfoam—estend at SourceForge, Revision
561: ftrunk/Breeder/solvers/other/lcoStructFoam)

s Lifferent ways to treat rotating geometries, by Olvier et
Report ¥

e reactingFoam tutorial (simple gas phase reaction), by Andreas Lundstre:

Feport, Test case

s Free surface tutorial using interFoam and raslnterFoam, by Hassan Hamida:
Feport, Test case, Movie
s | arge Eddv Simulation of a Tik—rotor wing with Active Flow Control byv hMohammad E-AE
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FSI{Fluid Structure Interface) @, HimDl~ 22403, OF-1.5-dev BAMFa—FJFll.

¥4, OF-1 5-devTErELESD. FFIM .

bt Afpowerlab fsbohefpedfkturbo /O penFoamMirunflappinaConsolesmal _H)_2 1Mar20028.tgz k&
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A9 S5 LD

< -] OpenFOAM-1.5-dev

b 52 Macros

< | applications

b [ bin

= || solvers

P

P
P
P
P
P
P
P
P
P
P
P
P
P

[E-1 DNS

El basic

i|:_=| combustion

El compressible

i|:_=| conjugate

E| electromagnetics
i|:_=| engine

E| financial

il:_:| heatTransfer

| incompressible
il:_:| molecularDynamics
[ | multiphase

| newStressAnalysis

| stressAnalysis

DEXCS-FSIMRTl&. —Ef

= || stressAnalysis

b |5 contactStressFoam

v | icoFsiFoam
D [Ea Make
b [ tractionDisplacement

| createFields.H

createStressFields.H

createStresshMesh.H

icoFsiFoam.C

icoFsiFoam.dep

readCouplingProperties.H

| readMechanicalProperties.H

readStressedFoamControls.H

setMotion.H

setPressure.H

solveFluidH

solveSolid H

=~

[E5) DEXCS_FSI

~ |3 applications

b [5-) ParaView-3.8.0-Linux-i686

< || icoFsiFoam
< [ Make

P g linuxGeeDPOpt

=files

_'5 options

b [ tractionDisplacement
| createFields.H

| createStressFields.H

| createStressMesh.H

| icoFsiFoam.C
icoFsiFoam.dep
readCouplingProperties.H

| readMechanicalProperties.H

readStressedFoamControls.H

setMotion.H

| setPressure.H

solveFluidH

solveSolid H




IR o http://bit.ly/c70Mam
WEANSE p://bit-ly

http://www.cfd-online.com/Forums/openfoam-solving/58513-fluid-structure-interaction-using-icofsifoam-problems-3.html#post267620

[ Julky 18, 2010, 18:25 ll__ icoFsiFoam problem with restarted simulations #55

7islands Hi,

Senior Member For future interests in doing FSI simulations, we are taking a look at icoFsiFoam in OF 1.5-dev in
conjunction with the flappingConsole case (flappingConsaleSmall_H1_21Mar2008.tgz), which includes

Takuya OSHIMA several steps of saved field data up to t = 0.024 [s] and the simulation is setup to start from the

Join Date: Mar 2003 latestTime. However, we are having problem in restarted simulations.

Location: MNigata City,

Jﬁ;; 439 Here I attach a figure where the u-directional displacements at the top of the console are plotted for
Blog Entries: 1 three cases: the red line is a restarted simulation from the saved data at t = 0.024 [=] {which is how
;ED Power: 5 one would usually run icoFsiFoam), the green line is a fresh simulation started from t = 0 by deleting the

saved data, and the blue line is also a freshly started simulation but stopped at t = 1 [=] and restarted
from there. There's no wonder in the difference between the red and the green/blue lines if the saved
data and our data are calculated by e.q. different solvers, but what was problem to us was the
discrepancy between the green and the red lines after t = 1 [s].

The main cause of the discrepancy, besides ather unsignificant ones, was sorted out to be the patch-
to-patch interpolation weights between the fluid and the solid moving meshes not being updated per
time step basis, hence the interpolation weights calculated at the time of simulation {re)start were
constantly used during the simulation run regardless of the mesh movements. So here is what we tried
to correct the issue:

Code:

Index: applications/solvers/stressanalysis/icoFsiFoam/setiotion. H

--- applications/solvers/stressanalysis/icoFsiFoam/setMotion.H  (revision 1790%
+++ applications/salvers/stressAnalysis/icoFsiFoam/setMotion.H {waorking copy)
@m -11,6 +11,7 @@

stressMesh.movePoints{newPoints);

+ interpolatorSolidFluid.movePoints{);
vectorField fluidPatchPointsDispl =
interpolatorSolidFluid, pointInterpolate

Index: applications/solvers/stressanalysis/icoFsiFoam/setPressure.H




--- applications/soluvers/stressAnalysis/ficoFsiFoam/setPressure. H {rewvision 1790
+++ applications/solvers/stressanalysis/icoFsiFoam/setPressure.H Cworking copy)
@ -2,6 +2,7 @0

A Setting pressure on solid patch

Info << "Setting pressure" << endl;

+  interpolatorFluidSolid.movePoints]);
scalarField solidPatchPressure =
interpolatorFluidSalid. facelnterpolate

(

And the results with the patched icoFsiFoam are:

This time the green and the blue line agrees perfectly {up to around four significant digits) and the
oscillating frequencies of all cases as well. Besides, combined with the results of other runs we have a
general impression that the stability is also better. Howewer, the displacements changed too drastically,
to around an arder of a magnitude smaller compared to those with the unpatched icoFsiFoam. Thus we
are unsure if the amission of movePoints() a5 shown in the patch is 3 bug or intended for some reasons.

We'd appreciate any inputs, thoughts, comments, Thanks!

Takuya




o095 LNDNE

v | icoFsiFoam

= || Make
P g2 linuxGecDPOpt 1 tractionDisplacement/tractionDisplacementFvPatchVectorField.C
2 icoFsiFoam.C
| |fi|'ES —> 3 ......................:
o 4 EXE =:$(FOAM USER APPBIN) icoFsiFoan|
| | ﬂﬂtlﬂns e ——

< || tractionDisplacement

:_, tractionDisplacementFvPatchVectorField.C Ejﬂi%—l—ﬁﬁﬁ iﬁﬁ%1¢

| tractionDisplacementFvPatchVectorFieldH

createFields.H

createStressFields. H

createStresshesh.H

| | icoFsiFoam.C )(’rsjjong\‘%lk

readCouplingProperties. H

readMechanicalProperties.H

readStressedFoamControls.H

setMotion.H

setPressure.H

solveFluidH

solveSolid H



icoFsiFoam.C

AMTAT S LDOBE

34 tinclude "fuCFD, H"
35 tinclude "dynamicFvMesh. H

I8 Hips]ludo otk ToPosnblosormnlosiop U
I 37 tinclude "tractionDisplacement/tractionDisplacementFvPatchVectorField. H”
o0 finclude tetFemMatrices. H

30 tinclude "tetPointFields. H”

40 tinclude EE"ﬂnnTn:PnlyPﬂTnl'_H" . FSI%%E%{#

41 tinclude "tetPolyPFatchinterpolation. H

jg tinclude "fixedValueTetPolyPatchFields, H” tI'aCthnDISplacemeIlt

44 #include "pointMesh, H”

45 #include "pointFields. H”

46 #include "volPointlInterpolation. H
47

T EEEEEEEEEEE R EE R EE R E R E EEEEEEEE
49

B0 int main{int argc, char #argv[])

51 {

52 # include "setRootCase. H”
B3 # include "createTime. H” N
H 1 " #alivn \f =k " ~i§ ﬁ >
g !I_.f‘lll"l" IIf'rI"FI_I"[J'lLIIFI'I'IIf'FlILjI" !. H l)".u1$\ E{$HB—C\
b it include "createStressMesh. H
6 it include "createFields. H” % wis J.jz
Tt include "createStressFields, H” Q} J/l1lE
8 i include "readMechanicalProperties, H" H =L
g i include "readCouplinaProperties H" *ﬂ/ﬁﬂiﬁﬁzm
I include "readTimeControls, H”
61
62 include "initContinuityErrs. H"
63

B4/ % % % % % ¥ k ¥ ¥ ¥ & ¥ ¥ ¥ ¥ ¥k ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥k k ¥ ¥k ¥ ¥ ¥ ¥ ¥ ¥k ¥ ¥

(1)

icoFsiFoamFH
HREITA X ER 5



icoFsiFoam.C

AMTATSLDOBE(2)

66 Info<< "¥nStarting time loop¥n” << endl:
67

68 while (runTime. run())

69 {

70 ¢ include "readPI1S0Controls. H”

T1 4 include "readTimeControls, H"

T2 t include "CourantMo, H”

73t include "setDeltaT.H"”

T4

75 runTime++;

76

i Info<< "Time = " << runTime. timeN; 1» << nl << endl;
?G

T4 i include "setPressure.H” 4«1

aq & include "solvelSclid.H"

8

it include "setMotion. H" <——_]

Bl include "ﬁnl'unFIl.in,H"v\ T
84

85 runTime.write(): \\\\\

86

g7 Info<< "ExecutionTime = "
88 ¢ runTime. elapsedCpuTime()

&9 ST s¥n¥n" €4 endl;

a0 }

a1

92 Info<< "End¥n” << endl:

83

94 returni0);

-175.516098

i
e
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o

——

setPressure

J/ Betting pressure on solid patch
Info << "Setting pressure” << endl:

scaraﬂf|913 suludpa Hﬁ?essure =
interpolatorFluidSolid, facelnterpolate

p.boundaryField()[fluidPatchlD]
solidPatchPressure #= rhoFluid. value();

tForce. pressure() = selidPatchPressure;

vector totalPressurefForce =
sum
{
p.boundaryField(}[fluidPatchlD]*
mesh. 5F().boundaryField()[fluidPatchlD]

Info << "Total pressure force = " << totalPressureForce << endl:

.IIIIIIIIIIIIIIII
. .
FfEEEEEEEEEEEEEEEER

FIoFIL
% (GEI0) &R 53



solveSolidH

solveSolid

2t include "readStressedFoamControls, H”

3

4 int iGorr = 0;

h scalar initialResidual = 0;

6

7 do

8 {

g volTensorField gradl = fvc::grad(Usolid);

10

11 fuVectorMatrix UEan

12 (

13 fum: :d2dt2(Usolid)

14 ==

15 fym::laplacian(?#*mu + lambda, Usolid, "laplacianiDU, 01"}
16 + fwe::div

17 (

18 mu*gradl. T() + lambda*(l*tr(gradU}) - (mu + lambda)=*gradl,
19 "divisigmal”

20 )

21 )

22

23 initialResidual = UEan.solve().initialResidual(};

24

25 }while ({initialResidual » convergenceTolerance &% ++iCorr < nCorr);

solidDisplacementFoam.C &IEIEREL



setMotion.H

setMotion

2 J/ Setting mesh motion

3

4 pointVectorField solidPointsDispl =

5 cpi.interpolate(Usolid - Usolid.oldTime()):
B

T vectorField newPoints =

8 stressMesh. points()

9 + solidPointsDispl. internalField(};
10

11 stressMesh_movePoints(newPoints);

12 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERN

.IIIIIIIIIIIIIIII.
u [ ]

| |
13 % interpolatorSolidFluid.movePoints(); =

1_4 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR FEEEEEEEEEEEEEEESN
15 vectorField fluidPatchPointshispl =

16 interpolator3elidFluid. pointinterpolate

17 { o~

18 solidPointsDispl. boundaryField()[solidPatchiD]. TIJ */7')[/
19 patchinternalField()

by & (EM) &5

22 motionUF luidPatch ==

23 Eppi.pointTaPointInterpulate

24

25 fluidPatchPointsDispl /runTime. deltaT(}_ value()
26 )i

27

28 mesh, update();

29

304 include "volContinuity, H"

ke

32 Info << "Motion magnitude: mean = "

33 << average(mag(Usolid, boundaryField({)}[solidPatchiD]))
34 ¢ " max ="

35 <¢ max(mag(Usolid. boundaryField{)[sclidPatchiD])) << endl;




solveFluidH

P
OO =-IMOAEWR =000 ~lMUu &M

M2 P2
Mo —

M P P B PSP B
000~ U b

o G L
=0

Ll Lad
oSt ]

35

solveFluid

/4 SIMPLE loop

for (int corr=0; corr<nCorr: corr4+)

fuVectorMatrix UEgn
fym: :ddt(U)
+ fvm::div(phi, U}
} - fvm::laplacian(nu, U)
UEgn. relax();
solve(UEgn == =fvc::gradipl);

U = UEan. H() /UEan, A()
U.correctBoundaryConditions();

adjustPhi(phi, U, p):

phi = fvc::interpolate(l) & mesh.Sf();
p.storePreviter(};

Enr {int nonOrth=0: noenDrth<=nNonOrthCorr:; nonlrihtt)

fvicalarMatrix pEagn

fym::laplacian(1.0/UEgn. A(), p)} == fve:i:diviphi)
1

pEan, setReference(pRefCall, pRefValue);
pEan. solve();

if (nonOrth == nNonOrthCorr)
{ phi -= pEan. flux(};
}
p.relax();
include "movingMeshContinuityErrs, H"

U == fve::grad(p)/UEgn.A();
U.correctBoundaryConditions();

// Make the fluxes relative
phi == fvec::meshPhi(l);

icoFoam.C
(PISO loop)
L@
SIMPLE loop
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http://powerlab.fsb.hr/ped/kturbo/OpenFOAM/run/flappingConsoleSmall HJ 21Mar2008.tgz

A X=6 = || flappingConsoleSmall
b 5o fluid
b &5 solid

e e R s
L e

bottomWall

v =0.001

01 consoleSolid

e E=2000000
nPoints: 10172 0=1000
nCells: 4900 D=0.05

nPoints: 1012
nCells: 450



> <~ g2l fluid
T—RIF7AILDER [
P 8 solid
B u
- flappingConsoleSmall |__1| motionU
| b (=5 fluid I - Ele
b [E3 solid > [ fluid / b (&5 0.006
D [E 0 b [ 0.012
b (2] 0.006 b (&g 0.018
b (g 0.012 b [Ea 0.024
b &= 0018 ~ |5 constant 1 |¥ [E3 polyMesh
b (&5 0.024 v [ sold b [ polyMesh | blockMeshDict
b (&3 constant = @_ﬂ > @ salid |__| boundary
_u & D couplingProperti @ faces.gz
T"@T A &;B s |:| dynamicMeshDict @ neighbour gz
P @ 0 : %;B L £ transportProperties @ owner.gz
b G 0.006 E @;B 2:: — [ system ] points.gz
E EEEE = bl : %:l:rnlﬂict
b 3 0.024 i _Bi\b‘{'h{“ D fvSchemes
P [E2 constant i D fvSolution
_Lém i | = [E_S..?stem |:| sampleDict
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42 conzoleFixed [

43 {

44 type finedValue; G

AR walue unifarm (00 0% R/




iR TEST

couplingProperties dyna
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5 foamFile G N A AR G LR
i 10 { g EEEEEEEEE NN
11 version 2.0 2% twoDMotion ves; g
g e 12 format ascii |’ mEsREEEEREEEEEEREEN, i cmsmsmnEEEe
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SHEET 14 root i 3 M
15 case 3vdiffusivity guadratic; u
ERNE :II? :HSIT"GB g :f:::::g;f:f::;:::::::_'"'"""""""
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30 66
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34 70 ): .(0150500)
35 deltaT 0.0003; 71 EEEEEEEEEEEEE"
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&t B3R {T(icoFsiFoam) 39 writel |20 = p
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50

51 timePrecision  6;

52

53 runTimeModifiable yes;
54
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56
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13
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HARIERL > B f|—| CourantMax_0 10.1 KB
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FifkAwia PyFoamRunner.icoFsiFoam logfile " u Couranth‘lean_ﬂ 10.7 KB
BifAvia [» 0.006 o
- ﬁi |_| Separator_0 BE KB
i post - - displacement b @ 0.09 e
it || Time_0 88 KB
AtERT post.py fRfk [+ @ Gnuplotting.analyzed |:| UxFinalRes 0 12.0 KB
ﬂ b [2) constant < |__| UxFinalRes_] 12.0 KB
wiuplct b [ forces |__| UxFinalRes 2 120 KB
> B logs | UsFinalRes 3 12.0 KB
b [ probes! | UxFinalRes 4 12.0 KB
paraFoam > @ system |:| xFinalRes & 12.0 KB
b @ e [ R T 1mA B
[:_j PyFoamRunner.icoFsiFoam logfile
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I7AIME) WERE E#TY) WRT FFB) ~NTH)

motionlxlters
motionlly
motionlyFinalRes
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p
pFinalRes
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ff EXEC ... . /home/et/OpenFOAM/OpenFOAM-1. 5-dev/etc/bashre; foamlog PyFoamRunner. icoFsiFoam. loafile ... Completed.




FE R ALIE (post -- displacement)

< [ post

|| post.py
FEAN Y= ~UTF
probeForce.gp
DEXCS | foamlLog post.py EETLES @

TR @ probeP . gp
ik s | | |PYFoamRunner.icoFsiFoam. logfile l =T [ oK \hancel / End ] @ probes.gp
Bl Awia | i res.gp

WREH post -- displacement \

ik
shEkA | | postoy % %15 ¥ [ probes!

&R

== ”
= < &= post

=] postpy 3
34

35 merge probes( ../ /fluid/probesl’,
36 merge probes( "../fluid/forces’,

- LaCReCRELELCLREL L LRI CEEL R

384,z opmnl, oz

U
"forces. dat" )

ll_lllll:::lillll

3dsearch root = 0s.getcwd() + os.sep +
40 a = os. listdir(search root)

41 a.sort()

42 npoints_line
43 for f in a:

Sfluid”

/ '\

18

44  fprint f

45 file = search root + os.sep + f + "/solid/polyMesh/points.gz"

46 if (f 1= "constant™ ) and (os.path.exists(file)): \ E{$
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1 ket terminal png

2 set output "postP.png”
3 set xlabel "Time[sec]”
4 set yrange [-100:100]
5 ftset xrange [10:11]

6 set ylabel "P[Pa]”

7 set grid
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18 "o fluid/ logs/motionlx 0" title "motionUx” r '¢sed -8
144  EOF 12 "(sed -e

134 EOF

1 set terminal png
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