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Abstract: Based on the interDyMFoam package in an open source code software-OpenFOAM, pistonrtype and flap-type numeri cal wave-makers
are set up to generate linear wave and finite-amplitude waves, and the way of damping wave absorption is proposed. In order to absorb wave at
the end of the wave tank, a damping zone funcuion is added to the solver. Several numerical experiments of the generation and absorption of
linear wave and transient extireme wave in a numerical wave flume are performed to testify the effectiveness of the presented approach.

Key words: OpenFOAM; moving boundary; numercal wave maker; damping wave absorption

[1
(23],

[67
[8]

: 2010-12-09
(50739004 11072154); (GKZD010053-11)

(1983, .

. E-mail: dewan @sju. edu. en



29

2
(fully nonlinear potential flow model) ) Navier-Stokes
, ( ) )
s Sommerfeld I Clement " , ,
; Baker ,
b ( b b
, o« Clement
[ 10]
s Troch' "
VOFbreak ’ ’
OpenFOAM , » OpenFOAM CFD
: CFD CH+—+
, OpenFOAM .
, » OpenFOAM
) OpenFOAM OpenFOAM-1.5
(113 inteDyMFOAM, OpenfOAM
1
OpenFOAM intetDyM Foam )
C++ ,
, mterDyMF oam
1.1
1.1.1
OpenFOAM  , interDyMFOAM
N_S . VOF . . U

Veu=0

@



3 » :  OpenOAM 3
I Cun LNy —Pg= p—fs )
. % ’ " s g s P ’ fg
fo= ox(x)n 3)
v
"= TV ] @
kK(x)= V- u &)
b b o b
s K s R ’ fo
) VOF ’ a;
1, 1
alx, 1) =940, 2 ©)
0<< a<< 1,
q
Da Ja
Da_  Ja o Vg —
D o +u a=0 a
, ) (1), (2), o
28 (0y, O). ()
C=a+ A= )0
@)
= oty + (1— )ty
1.1.2
, (colocated ),
, » OpenFOAM ,
, Guass limitedlinearV 1, linear corrected (
)s .
a » Weller , 3)
d
5, F Vet Ve (al—au) =0 ©)
: Uo ’ s o
Gauss vanleer , Gauss interfaceCompression
; (segregated ) PISO;
1.2
1.2.1
OpenFOAM C++ , (fv-
PatchField, pointPatchField) (1. OpenFOAM pointPatchField,
fvPatchField,
OpenFOAM
(angulaiO scillatingVelocity, angularOscillatingDisplacement, oscillatingDisplacement, oscillating Velocity ),
( 16>, (A7), pistonMaker Displacement ~ (

)s 2 ,



1 OpenFOAM
Tab. 1 The boundary conditions in OpenFOAM

fvPatchField Type> pointPat chFieldZ Type>
fixedValue fixedValue
fixedGradient basicSymmtry
mixed mixed
advective oscillatingV elocity
movingWallVelocity oscillatingDisplacement
slip angul arOsci llatingDi splacement
pressurelnletOutletVelocity angularOscill atingV elocity
2

Tab. 2 The pistonmaker boundary

pistortMakerDisplacement

class pistonM akerDis placemen tPointPatchVectorkield:
{ public fixedValuePointPat chField vector> fixedValuePatchFidd
puvate:

vector stroke _;

scalar omega _;

scalar depth _;

scalar height _;

scalar k _;

scalar w _;

word wavelype s

const static scalarg _=9. 81;
public

TypeName(“ pistonMakerDisplacement” );

pistorMakeDisplacement

pistonM akerDisp lacem entPointPatchVectorField
(

const pointPatch &

const DimensionedFiel & vector, pointMesh> & )
oonst dictionary & o hgtanhld, . g d ks
s

(14) w;
scalar k()

scalar w();
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vittual void updateC oeffsO);
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Tab. 3 The function for wave damping

interDyMFoam  UEqu. H

dimensionedS calar thetaO 0o 0, s L
(
“thetall”,
dimensionSet(0, 0, -1, 6 0, & 0),
0 04, e
); . .
vionmental Properties ,

) ) ) wavel'ank/ constant/ environmentalProperti es
dimensionedS calar thetal 0o
( 9 b
envionmentalProperties. lookup(“ dam pCoffe” i
);

JTInf <« damp cofficient i <7< thetal . value( << endl;

dimensionedScalar  x1=
max(mesh. Cf() . component( vector: ;: X))
—min(mesh. Cf() . component( vector: : X) );

//Info<<< “the length of the wave tank is 7<T<xI<{<T end;

dimensionedS calar x0
( s en

. . . vionmental Properties ;
environmentalProperties. lookup(“ dam ZoneStartPoin” ) pe ’

)
//Inf o< “the damp zone start point
is”<< x0. value O<< end};

volScalart'ield thetal'ield

(

“thetaField”,

min(max(thetal * (mesh. C). component (vecior; ; X)-x0)/
(x1-x0), theta0), thetal)

s

(1D 0;

//Info<<_ thetaField. dimensions( << endl;

fvWectoM atrix UEqgn
(
fvm: : ddt(tho, U)
+ fvm: ; div(thoPhi, U)
— fum; ; laplacian(muf, 1)
— (fve: : grad( D) & fve: : grad(muf)) Dy
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