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Numerical Methods The particle injection maodelling included as part of the Lagrangian intermediate library has been refactored to allow the
Matrix Solvers specification of multiple (potentially different} injection models. The models are now specified as a list, e.¢.
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The combustion models library has been refactored to allow koth finite-rate chemistry and single-step reaction models to
coexist. This means that all combustion models are availakle at run-time without the need for specialised solver variants. For
multiphase flows, a new cavitatingDy\MFoam solver is included which is the dvnamic mesh motion version ofthe
cevitatingFoam solver.

v2.2.0  cavitatingDyMFoam tutorial case
pump
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OpenFOAM-2.2.x git pull

OpenFOAM-2.2.x/applications/solvers/multiphase/interPhaseChangeFoam
JAllwmake JAllwclean

JAllwmake interPhaseChangeFoam

OpenFOAM-2.2.x

JAllwmake
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InterPhaseChangeFoam (incompressible)
p.=const

C: chord length ; 0.1 m]

sgi 32 64core
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mesh-A (83thousand, y*=5 25) mesh-C (670thousand, y*=0.2 1.5)
log-law area sub-layer area

Computational domain and mesh



Cavitation model
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turbulence model: RNG k-¢

Comparison of static pressure among three kinds of cavitation model




InterPhaseChangeDyMFoam (incompressible)

AMI interface

(rotating region)

stem (stationary)

outer cylinder

Computational domain



InterPhaseChangeDyMFoam (incompressible)

Boundary condition

outlet inlet
U: U:
type inletOutlet; type uniformFixedValue;
inletValue uniform(0 O 0); uniformValue table;
value uniform(0 0 0); 3(

(0(000))

(0.01 (0-150))

(100 (0 -15 0))

);
p_rgh: p_rgh:
type fixedValue; type fixedFluxPressure;
value uniform 100000; phi phiAbs;

gradient uniform O;
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InterPhaseChangeDyMFoam (incompressible)

constant/dynamicMeshDict

rotatingMotionCoeffs
{
origin (00 0);
axis (0 10);
omega table
(
o 0
(0.01 419)
(100 419)
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Calculation result

velocity static pressure
(from t=0 to 0.1]s]) (from t=0 to 0.1]s])
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Calculation result

void fraction
(from t=0.011 to 0.1]s])

static pressure
(from t=0.011 to 0.1]s])
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Past research work
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pimpleDyMFoam
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InterPhaseChangeDyMFoam

Centrifugal pump

(5 million cells)
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simpleFoam
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pimpleDyMFoam

7.25108e-07
.57684e-065

solidBodyMotionFunctions::rotatingMotion::transformation(): Time = 5.57684e-05 transformation: ((@
@ 0) (Pp.999962 (B 0 ©.00870157)))

AMT: Creatina addressinn and weinhts hetween 23503 source faces and 23503 target faces

[1] AMI: 1 non-overlap faces identified

AMI: Patch source weights min/max/average = 0, 1.50157, ©0.997598

AMI: Patch target weights min/max/average 0.00342549, 1.35821, 0.994554

PIMPLE: iteration 1

[1] #8 Foam::error::printStack(Foam::0stream&) in "/home/miyabe/OpenFOAM/OpenFOAM-2.2.x/platforms
/1inux64GcecDPOpt/1ib/1ibopenFOAM.s0"

[1] #1 Foam::sigFpe::sigHandler(int) in " /home/miyabe/OpenFOAM/OpenFOAM-2.2.x/platforms/1linux64Gc

cDPOpt/lib/1ibOpenFOAM. so"

[1] #2 in "/1lib/x86_64-linux-gnu/libc.so.6"

[1] #3 Foam::divide(Foam::Field<double>&, double const&, Foam::UList<double> const&) in "/home/mi

yabe /OpenFOAM/OpenFOAM-2.2.x/platforms/1linux64GccDPOpt /1ib/1ibOpenFOAM. so”

[1] #4 Foam::tmp<Foam::GeometricField<double, Foam::fvPatchField, Foam::volMesh> > Foam::operator
[<Foam::fvPatchField, Foam::volMesh>(Foam::dimensioned<double> const&, Foam::tmp<Foam::GeometricFi

eld<double, Foam::fvPatchField, Foam::volMesh> > const&) in "/home/miyabe/OpenFOAM/OpenFOAM-2.2.%/

platforms/linux64GccDPOpt/bin/pimpleDyMFoam”

[1] in "/home/miyabe/OpenFOAM/OpenFOAM-2.2.x/platforms/1linux64GccDPOpt/bin/pimpleDyMFoam"
[USB1TION:03228] *** Process received signal ***

[USB1TION:83228] Signal: Floating point exception (8)

[USB1TIO:@3228] Signal code: (-6)

[USB1TIN:03228] Failing at address: 0x3e800000c9c

[USB1TIO:03228] [ @] /lib/x86_64-linux-gnu/libc.so.6(+0x364c0) [0x7f3360e684c0]

[USB1TIO:03228] [ 1] /lib/x86_64-1inux-gnu/libc.so.6(gsignal+8x35) [Ox7f3360e68445]
[USB1TIOD:03228] [ 2] /lib/x86_64-1linux-gnu/libc.s0.6(+0x364c0) [0x7f3360e684cH]

[USB1TION:83228] [ 3] /home/miyabe/OpenFOAM/OpenFOAM-2.2.x/platforms/linux64GccDPOpt/1lib/1ib0OpenFOA
M.so(_ZN4Foam6divideERNS_5FieldIdEERKARKNS_SUL1stIdEE+0x24) [0x7f336209d8a4]

[USB1TION:03228] [ 4] pimpleDyMFoam(_ ZN4FoamdvINS_12fvPatchFieldENS_7volMeshEEENS_3tmpINS_14Geometr
1cFieldIdT_T@ EEEERKNS_ 1ildimensionedIdEERKS8 +0x29f) [0x447eef]

[USB1TID:03228] [ 5] pimpleDyMFoam() [@x41afoc]

[UsB1TIO:83228] [ 6] /lib/x86_64-1linux-gnu/libc.so.6( 1libc start main+8xed) [0x7f3360e5376d]
[USB1TION:083228] [ 7] pimpleDyMFoam() [@x41ebcd]

[USB1TIO:03228] *** End of error message **%*
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Future work

cavitation CFD

(100million

CFD

) CFD
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sliding interface

moveDynamicMesh —checkAMI

output vtk
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sliding interface
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