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FM U4 FOAM https://pypi.org/project/FMU4FOAM/

by Henning Scheufler (DLR)

FMUs in OpenFOAM(OpenModelicaddfmu> 7 1)L & iERk)
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Mock-up
Interface > - -

sEEEge /L=

https://fmi-standard.org/

externalComm

<input 7+1 > cj
flowRatelnlet, flowRateOutlet, unformValue, wallHeatFlux
accelarationSource

coupledTranslationMotion, externalCoupledForce OMSimulator
coupledRotatingMotion(New) fmi Co-Simulation tool(python,lua)

<output 3 > Adams,Simulink, Beast,Dymola,OpenModelica
extValue, extForces, extSensor pyfm

: fmi python library
. Interpretation
pyFMUSIm & > Co-Simulation, Model Exchange
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https://pypi.org/project/FMU4FOAM/
https://www.openmodelica.org/
https://fmi-standard.org/
https://www.openfoam.com/

FMU4FOAM/examples

https://pypi.org/project/FMU4FOAM/
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coupledRotatingMotion.C rotatingMotion. C& 25

[AY]

29 #include "coupledRotatingMotion.H
30 #include "addToRunTimeSelectionTable.H

3{#include "commDatalayer .H"] commbDatalayerZ7 =X

gg llllljlf * * * * * * * * * * * * * * Stat-i_c Data Members * * * * * * * * * * % * * llllljlf
34

35 namespace Foam

36 {

37 namespace solidBodyMotionFunctions

38 {

39 defineTypeNameAndDebug(coupledRotatingMotion, 0);

40 addToRunTimeSelectionTable

41 (

42 solidBodyMotionFunction,

43 coupledRotatingMotion,

44 dictionary

45 )N

46 }

47 }

48

49 ‘IF); *® * * *® * * * * * * * * * * * * constructorS

50

51 Foam: :solidBodyMotionFunctions: :coupledRotatingMotion: :coupledRotatingMotion
52 (

53 const dictionary& SBMFCoeffs,

54 const Time& runTime

55)

56 :

57 solidBodyMotionFunction(SBMFCoeffs, runTime),

58 origin_(SBMFCoeffs_.get<vector>("origin”)), ) = | | 2R =
59 axis (SBMFCoeffs .get<vector>("axis")), T A 72 3T VELDRUS
60 7] omega (runctionli<scalar=::New( omega , SBMFCOETTS. J),

61 omegaName_(SBMFCoeffs.get<word>("omegalame")),

62 angleName (SBMFCoeffs.get<word>("angleName"))

63

64l

65 read(SBMFCoeffs);

66 [}
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* * * * * * * * * * *® % * * ‘IF);

70 Foam: :septernion
71 Foam: :solidBodyMotionFunctions: :coupledRotatingMotion: :transformation() const
72 {

73 scalar t = time .value(); A4>Twv NS —4SHE
74

75 commDatalLayer& data = commDatalLayer::Mew(time_);

76 const scalar omega = data.getObj<scalar>(omegaMame ,commDatalayer::causality::in);
77 const scalar angle = data.getObj<scalar=(angleName ,commDatalayer::causality::in);
78

79 // Rotation around axis

80

81 Info << "omega = << omega << endl;

82 Info << "angle = << angle << endl;

83

84 J/scalar angle = omega ->integrate(®, t);

85

86 quaternion R(axis_, angle);

87 septernion TR(septernion(-origin_)*R*septernion{origin_)};

88

89 DebugInFunction << "Time = << t << transformation: << TR << endl;

90

91 return TR;

92 }

93

94 bool Foam::solidBodyMotionFunctions: :coupledRotatingMotion::read

95 (

96 const dictionary& SBMFCoeffs

97 )

98 {
1:3 solidBodyMotionFunction: :read(SBMFCoeffs); /r:/:j\y ij‘——€7ﬁ§E§
101 commDatalayer& data = commDatalayer::Mew(time };
102 data.store0Obj(omega_in_,omegaName ,commDatalayer::causality::in);
103 data.store0bj(angle_in_,angleName ,commDatalayer::causality::in);
104
105 [*
106 omega_.reset
187 (
108 Functionl<scalar=::New("omega", SBMFCoeffs )
189 );:
110 * [
111
112 return true;
113} 6



OpenFOAMETEET ) LIIE
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solver pimpleFoam (openfoam_v2012)
dynamicFvMesh fvMotionSolvers/solidBody
coupledRotatingMotion
turbulent model laminar
4¢ 175mm deltTime 2e-5sec
adjustTimestep no vyesCIIETENAREZE
endTime 2.25sec
rholnfo 1.2kg/m3
nu 1.5e-5 m?/s
A 15° _ tem | comemt
;E E).OOSkg CPU icore5 1cpu  MiFIFTEN AEE
\ -
BEE—%>h oomikgm
Execution Time 53.2hour
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OpenModelicaOFMU
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externalComm

v SNEB—A10%& Hll{El I DexternalComm= -1 = U (EFMI Standard (C{L /= 48Rk CE&ET.
v commDatalayer”7 = X (d 3 DDobjectRegistries’7 5 AH'dp D
commbDatalayer::causality::in
commbDatalayer::causality::parameter
commbDatalayer::causality::out

commDataLayer::causality::indD{E Rl

// create new entry const Time& runTime = mesh_.time(); // we need the singleton time

commDatalayer& data = commDatalayer::New(runTime);
scalar varName = "varName":

scalar varValue = "varValue";
data.storeObj(varValue,varName,commDatalayer::causality::in);
// work with data commbDatalayer& data = commDatalayer::New(runTime);
// get varName from registry  scalar& val = data.getObj<scalar>("varName",commDatalayer::causality::in);
val = newValue;
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FMU4FOAM

FMU4FOAM

s5rc

application docs ECI4FOAM examples test
testsuite .git .github vscode Allwmake build- conftest.py
ECI4FOAM.
sh
E = = = = =
: [m3]
environmen LICENSE log MANIFEST. pytest.ini README. requiremen
t.yml in md bs.bxt
setup.cfg setup.py .gitignore .
gitmodules
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coupledRotatingMotion

externalComm externallO input meshMotion

input meshMotion coupledRo...ingMotion -

. coupledRotatingMotion

d c++ coupledRotatingMotion.C
. coupledRotationMotion ) )
h ' coupledRotatingMotion.H
p . coupledTranslationMotion
ients
. externalCoupledForce
ads
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coupledRotatingMotion.H

rotatingMotion.HZ 2f&

61 class coupledRotatingMotion

62 :

63 public solidBodyMotionFunction
64 {

65 // Private Data

66

67 /[f- Origin of the axis

68 const vector origin_;

69

70 /[/- Axis vector

71 const vector axis_;

T2

73 //- Angular velocity (rad/sec)
74 autoPtr<Functionl<scalar=> omega ;
75

76 word omegaName_;

77 scalar omega_in_;

78

79 word angleName ;

80 scalar angle in_;

81
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input

flowRatelnlet

flowRateOutlet

Boundary Conditions

uniformValue

wallHeatFlux
fvOptions
MeshMotions

coupledAccelarationSource
coupledTranlationMotion

externalCoupledForce

output

patch(CHRA I DE=R=EN A
patchSHiH T DE=REMN AN
patchD 9 DYIBE=Z —TFIEMN AN
patch/\JR A 9 DEVTERN A S
ILRE, &:EE, BILEER AN
6DoF(surge,sway,heave,roll,pitch,yaw)H' A 7J

location(x,y,z) [CHIDN A ST

One Dimensional extForces
extFunction

extSensor
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OpenFOAMETEET ) LIIE
| tem | content

solver pimpleFoam (openfoam_v2012)
dynamicFvMesh fvMotionSolvers/solidBody
coupledRotatingMotion
turbulent model laminar
4¢ 175mm deltTime 2e-5sec
adjustTimestep no vyesCIIETENAREZE
endTime 2.25sec
rholnfo 1.2kg/m3
nu 1.5e-5 m?/s
(r:]:\StSer of gravity (060(())_5;%253) CPU icore5 1cpu  MiFIFTEN AEE
Z inetia moment 0.0451kgm? SRy Jesy e
Execution Time 53.2hour
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OpenModelicalOFMU
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Time = 0.001 sec Time = 0.005 sec Time = 0.009 sec Time = 0.013 sec
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