e/ R ITOEAANDOpenFOAME B
~CADETILOLDETEIO—EEDHA

2010.8.21 ZFE3[MMRE
— R




1. PYWNIERFEE)

IR BV T, Star-CD,-CCM+ [Z KB E BARTIE
BeaE . RUARY— =0)

= BRATHLIN=ODHRI (MR-

= PEHEIRESTENPEHIRESHEICTERL

FHETORIAMNYINARUE)ITIRTFET S

~_=

-REH/BEARTOERADOpenFOAMERH
= N TH-LVDTHCFD(CAE) [Z7 VA TEAIRE
DERECENVOBRERFICTEDIREE

-CADT—4;&H

RFER/ARANMLE TN FAMesher;&H ?

CAD / Native /L-—>

4 b
7R&.

/s A

(Post)

> FieldView

_)/ 4 I

(Mesher) (Solver)
ICEM —>  StarCD
Star-CCM
2
>
. OpenFOAM

|
- ’I’ snappyHexMesh

e

_ _>| paraView




2. U=\ E(RREERE)

FE{HHIE H -
[EHiEL B, RESTN
§|:‘|-

BRI (CADT —4F )
- EVATHASE - Porous,
BITRILTYV—RFE5HE



3. ¥of=C¢&

BOpenFOAM@) Down Load, Install ( 2009.11 ~)
DEXCS, OpenFOAM 1.6
BTutorial :icoFoam, simpleFoam, ==--

B Trial on Practical Configurations

STL -> snappyHexMesh -> simpleFoam -> paraView
ICEM -> proStar -> (starToFOAM) -> simpleFoam
-> (foamToFieldview9) -> Fieldview

BTemperature Calculation

proStar -> (starToFOAM) -> buoyantBoussinesqgFoam

-> (foamToFieldview9) -> Fieldview

. o — — N
\ \

(Temp)
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=451 1: (1)CAD=STL=blockMesh = snappyHexMesh
DEXCSFI A

CAD=(Prostar)=STL

(Case_name)
BEREH 5 mEEIZAIData(File)&LT
YERK

exe mesh mesh?

I

constant

wall_scal.stl

E’ -

system

_|

STL Files

ruSurface
in_scal.stl — — m—
= facat rm;u
\ \L_z\x o L=t}
out_scal.stl

in scal.stl  out scalst] wall_scalstl

.-_.l-

Meshing
( Model detail masked. Sorry!)

pol:.rr'-'le sh

Param.
blnc kMeshDict




F4511: (1)CAD=STL=blockMesh = snappyHexMesh

blockMeshDict Foamne

version 2.0;

format  ascii;

class dictionary;
object  blockMeshDict;

}

convertToMeters 1;

vertices

(
(-0.050 -0.057 -0.044) /10
( 0.057 -0.057 -0.044) /11
( 0.057 0.046 -0.044) /1 2
(-0.050 0.046 -0.044) /1 3
(-0.050 -0.057 0.011)// 4
( 0.057 -0.057 0.011)//5
( 0.057 0.046 0.011)// 6
(-0.050 0.046 0.011)// 7

);

blocks

(
hex(01 2 345 6 7) (2020 10) simpleGrading (11 1)
);

edges ();

patches ();
mergePatchPairs ();

= blockMesh, snappyHexMesh



(1)CAD=STL=blockMesh = snappyHexMesh

=511
Mesh by snappyHexMesh

( Partial Zoomed Mesh )

Section Mesh in INLET Pipe




=1511: (1)CAD=>STL=blockMesh = snappyHexMesh

=

Boundary - Position
defaultFaces

(Case_name) {
I :
| i I | type empty;
— —a - nFaces 0;
| | | startFace 364536;
exe mesh mesh2 model }
ﬁ I i out_scal_ascii
| | i type patch;
constant system 0 nFaces 1553;
I startFace 364536;
I I I }
| " | " | in_scal_ascii
polyMesh  RASProperties transc:-;:rtF'rDﬂerties { type patch'
I I nFaces 245;
w startFace 366089;
[ 5 I [ B ] }
boundary wall_scal_ascii
{
type wall;
nFaces 34901;

startFace 366334;
}



F4511: (1)CAD=STL=blockMesh = snappyHexMesh

Boundary - Value ( U.prepotential )

(Case_name) dimensions[01-10000];

I [ I | internalField uniform (0 0 0);

boundaryField
EXE mesh mesh2 model {
I I I in_scal_ascii
e R e | le { .
type fixedValue;
constant system 0 value uniform ( -0.910 0.4147 0.0);
}
— — defaultFaces
I # | |FoaeFi | . '_Furf | |F_-:q._nF_| type empty,
U U prepotential epsilon k }
e e — out_scal_ascii
[ I [Fewri | e {
omega p pprepotential T type zeroGradient;
}
wall_scal_ascii
{
type fixedValue;
value uniform (0. 0.0.) ;
}

}



511 (2)Calculation Results - simpleFoam

On Fieldview (data conversion : foamToFieldview9 )

Surf. Press.

Data are not shown . Sorry!!

Sect. Velocity Vect.

Data are not shown . Sorry!!




Z=4511: (2) Calculation Results - Comparison with Star-CD Results

- Mesh by snappyhexMesh
- Foam to Star Mesh Data Conversion : foamToStarMesh ( only to Star V4 )

Surf. Press.
simpleFoam Star-CD Star-CD
(non-dimensional Press) ( Pa at dens=1.205kg/m3, MARS*)  ( Pa at dens=1.205kg/m3, UD)

Data are not shown . Sorry!!

. Monotone Advection and Reconstruction Scheme,
gradient-based second order accurate differencing scheme



51511 (2) Calculation Results - Comparison with Star-CD Results
e

Flow Rate per Outlet

The model have 1-inlet and 6-outlets.

The detail of the model are not shown. Sorry!!

M Foam m Star-MARS m Star-UD

1.2

Normarized Flow Rate




Data Conversion
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551511: (3) CAD=ICEM=FOAM

ICEM Mesh : Tetra w/ Layer

: starToFoam (file root)

)

(.cel,.vrt,.bnd (.cpl))

-starfezZ{ THEHL



=451 1: (3) CAD=ICEM=FOAM =Fieldview Diagram (1)

proStar v3. or ICEM

4
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LL]

| e | m— |
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f— [
| emes | o | —

wr | v B ] F—

w | | W {

star.cel star.vrt star.bnd system

|
constant

g==

polyMesh

-

( “constant “
dir added )

[ 'w || .| "starToFoam star"
star.cel star.vrt star.bnd | system
\
(Copy Dir)
( Tutorial File)
—— —— —
system constant 0
. o= | — U
- controlDict — , o
- fvScheme __ k
- fuSolution polyMesh | epsilon
- turbulenceProperties — orr.ueg*a
- RASProperties — phi (*)




E4511: (3) CAD=ICEM=FOAM =Fieldview Diagram (2)

i S— Post Process on
— = = Exec " simpleFoam" Tim
1 . Yl DaraViown
i rara DWW
system n— . ParaView:
— —— U
1 p n H H n
k Exec " foamToFieldview9
polyMesh epsilon
_omega
A A Post Process on
FIELDVIEW
P T T T
: ( Tutorial File) I
! - |
| = = S
| 1 | 1 :
| system constant 0 I
I
I . =1 — U :
I - controlDict — | : |
— p
| - fuScheme | h __ k I
B i olyMes
| fvSolution poly | epsilon :
: H- turbulenceProperties — on?eg*a |
: - RASProperties — phi (%) [
: I
: I



=451 (F&&) Star to Foam Mesh data conversion

Star-CD V3

save ‘

resume ' star4ToFoam

Star-CD V4 ‘ ll ' FOAM
. foamToStarMesh
seom P

. ccm26ToFoam ?
import ‘
P ( no bin file)

Star-ccm .ccm

foamToFieldview9
Fieldview/
<case>_nn.uns

Fieldview




F 512 : Thermal (buoyantBoussinesgSimpleFoam)

Mesh and Boundary* ( Mesh generation on prostar V3)

INLET
Region # 10 WALL PRESSURE
10 m/s 12degC Region#.1 Region # 12

Couple faces
included

INLET
Region # 11
10 m/s, 60 degC

-

star.cel, star.vrt, star.bnd, star.cpl

< 70 >

*i %57 (Denso) B, BHERHVACIZHEITAE - KEEZESRDIRESICEAT AR (TFHEREIZHITS
BRENEME), #EmB, 71-715 (2005-12)



=512 : Thermal (buoyantBoussinesqSimpleFoam)

Relative Temp. ContouratZ=0 Relative Velo ContouratZ=0
( FOAM - std.k-e) (T-Tc)/(Th-Tc) Ux/Uo
! o ’ ' ' i 2.2270
I

1
1
i ] H : i I 0.9020
1
0.5
0.4 I 0.2394
1
1
1

0.3

-0.4231
0.2
. 0.1
( Star-CD - 2nd.NonlLinear-k-e ) oo
227
1.000 e
- 09287 . D
0.8573 =l : e
07859 ] 1
0.7144 : 1250
08430 i 1.091
narle : - 0.9017
0.5001 i = : ] T 0.7124
0.4286 3 - : ‘ : : 05232
03572 . 5 03339
02858 : 01447
02143 -0.4461E-01
01429 T62338
0.7144E-01 04231
0.4766E-06

BEHEZTA.RA—ERETIICENIEStarFEHERENEONEA . TEHEELY,
t
)IL

E ET7ILEME.FEE



F 512 : Thermal (buoyantBoussinesgSimpleFoam)

[Z%] Star-CD Results per Turb.Model (Relative Temp. Contour at Z = 0)

(std.—ke) (kw-SST)

(NonLinear—-ke—Quad) (V2F)

(T-Te)/ AT

1.000
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0.8573
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0.7144
o
: o 1
(NonLinear—ke—Cubic) S
04286
03572
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0.2143
01429
0.7144E-01
0.4768E-06




1513 : Porous (rhoPorousSimpleFoam -1.5.x )

.Jtutorials/rhoPorousSimpleFoam/angleDuctimplicit

Mesh
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153 : Porous (rhoPorousSimpleFoam -1.5.x )

Properties
FOAM* Star-CD
Compressible InCompressible
Fluid Air Air
nFE 28.9 28.96
ELEh 1007 1006
bz & 0
IR Sutherland, 1.81E-05
1.4792e-06, 116
BE Perfect Gas 1.205
TurbModel std.k-e Quad.k-e
B/C
FOAM Star-CD
INLET Velocity 10 m/s 10 m/s
Temp 293K | -
MixLength 0.001 0.001
Intensity 0.1 0.1
Wall Non-Slip Non-Slip
OUTLET | Pressure 1.0E5 Pa 0
Scheme
FOAM Star-CD
Momentum Gauss Upwind MARS
k,e Gauss Upwind uD

Porous
FOAM Star-CD
DP=150 Pa at 15 m/s, L = 100 mm
Darcy, dP=aU”2+bU (Pa/m)
d=0,f=11.07 a=6.6667,b=0




153 : Porous (rhoPorousSimpleFoam -1.5.x

)

FOAM (rhoPorousSimpleFOAM )

pressure
0

43.000
I35‘833
28.667

I21,SDO
14.333

(Gage Pressure at Z=0)

7.167
DP =40.14 - 0.000 = 40.14 (Pa) I
0.000
Star-CD
pressure
0
(Pressure at Z=0) 43.000

35.833

28.667

I21,500
DP = 43.35 - 0.009 = 43.34 (Pa) I 7.167
0.000

(VMAG at Z=0)

—
——__,

(VMAG at Z=0)

VMAG
0.0001

10.431
I 8.692
6.954
5215
I 3.477
I 1.738
0.000
VMAG—star
0
10.452
I 8.710
6.968
I 5.226
3.484

I 1.742
0.000



=453 : Porous (rhoPorousSimpleFoam -1.5.x )

« PorouszB8T AR EZITA. StarRFRBRENFoONT-H . [EMREEVILA\DT-ORTEEH.
JEEHEV ILNE LD ? (-1.7D/incompressible/porousSimpleFoam/angledDuctExplicit ? )

ascli

 Heat-Source(Sink)DIEEH % ?

3 @ -2 -2
wE wE wE
blockMeshDict blockMeshDict.m4 boundary cellZones
" w — —
Ll Ll E L1
faces neighbour owner points
‘ rhoPorousSimpleFoam H angledDuctImplicit H constant || polyMesh
=2 @ — .
wE wE wE
blockMeshDict blockMeshDict.m4 boundary cellZones
" w " | —
LL] v LL] w
faces neighbour owner points

}

{
inlet

{

cellLabels
]
{

I:I
1
F.
porosity
celllLabels
000

000

6001
6002

putlet

cellLabels
s000

(
14000
14001

14002

s FoanFi |
 Porous&RitEE /7% ? cellZone ? e
VEFsion 2.0z
format ascii;
‘ rhoPorousSimpleFoam H angledDuct Explicit H constant ‘ pulvhl&sh‘ class reglOobject; )
location constant/polyMesh™;
pbject cellZones;

JO% ok ok ok % ok ok ok % % ok ok ok ok ok % ok ok o

type cellZone;

List<label>

.;l_____’,,/""“--______,,f~”’/

type cellZone;

List<label>

type cellione;

List<label>
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