NIIGATA UNIVERSITY

X vET4RNDEEHT . paraFoamDEE

RISt (FRKRF)
2009/5/13 OpenFOAMEEE =



Agenda
NIIGATA UNIVERSITY

FvETARNDEMZEHIZ. OpenFOAM-ParaViewz W=z EEBYEE
. [BIEEREA

« OpenFOAMT—XR 7+ ILF DIEE

. blockMesh[Z& B Ay 1M ERL

. BREH-ETEHEDODEZA

. YJLs\(icoFoam)MDE1T

. ParaViewlZXk5m[#R1t



*rETaHRN0)

« FYET/ERDIL

. LIRDEMNKEAMICI—ERETHE. 51T oNDARIICAEBORELEKK
. CFDOEHIELT, U RELT—LEED—D

. CFDVYIrOI7DIREEIC. BRITERIND

. 19824 GhiablZkbMX M F 4
—_—) Moving wall

Fixed wall



X vETA4RmN2)

« —LITMOEAMFYETA

. LimDEDHEEE vu=1m/s

e RIKITXEE1 kg/m3

. ERMLTEFRERO0.01 m¥s

e WEBLVUIZEKBLA/ILAEIRe =100
. EER-FEEMYILANEFEH

Tm

Tm



\O

Qe

[ e J—
DEZ=
NIIGATA UNIVERSITY

. FtEMEE (OpenFOAMAY S (X b9 IRFTTED T, zAMIZCEAEHT-E5)

movingWall
3(0,1,0) / 2(1,1,0)
7(0,1,0.1)\ T ?\6(1,1,0.1)
o B bl - \\'\*\\ frontAndBack
N Al " 20 43
Tl s (Ay = 0.05 m)
y It ._.\:‘t7ﬁxedWalls
A v ]
00,00 | ;x| ||| 1(,00);
—orm, St o Y15(1,0,0.
Az=01m>,0,0,0. R ( )

0 & (Ax=0.05 m)



OpenFOAM®M 7+ L Z ¥Rk

. OpenFOAMIZEE . R—LTHILFUTICTAVRM—ILT S

/home/seminar

A

OpenFOAM

|

OpenFOAM-1.5.x ---OpenFOAMZA{A

B seminar-1.5.x =+-1—HYa3—K 45—X57—4
b applications *+-a1—H¥ 7 )45 —3>
lib = A—HSATS)(HRAILEREHSE)

run =+ —X7T—4




F—RI7AILE DIERL

« T—RIFILEDIER

| 7—RAT#)UR (/home/seminar/OpenFOAM/seminar-1.5.x/icoFoam/cavity)

— Al 0, PIHASRM. BREGTAIVZ
— [l U e, REDHHAZRM - IRRKMG
— [ p e, FENOHEAZRM - IRRZMA
[T ] constant «reeeeeeeemoemiiaiaaann. BFICK > TEE LGV, BEERGEED T +IVA
- [T] polyMesh ------eeeeeeeennne- AYYVARRE. AvaT7—2T+IV3Z
|—D blockMeshDict ----- X w138
| ] transportProperties-- BIEMAREERE
— A system e RITRME (BTRTRE. BERIHGEE) T4ILH
| ] controlDict -----eee-eeee ITRURE
| ] fvSchemes -rreeeeeeeeoooe- LR +— LDBE
L[ ] fvSolution ---eeeeeeeeeee- T YT ZBERRRYIVINDHE




blockMeshDict (1)

o« AV AFRTEIF7AIL: constant/polyMesh/blockMeshDict

r—XT7FIVZ
I— constant
I— polyMesh

|— j blockMeshDict




blockMeshDict (2)

convertToMeters 1; £{&DER D ERE (R~T KEDTI)

vertices TEREEEEDELTE

(
(0 0 0)
(10 0)
(110)
(0 1 0)

(000.1)

(100.1)

(110.1)

010.1) 7EEDTEA

OEFHDIER



blockMeshDict (3)

blocks AvaBDER
( x. yHRIZ%&205 8], ZA RIS EIT 5
hex (0123456 7) (20 20 1) simpleGrading (1 1 1)

edges AFIRETIIEALLEL

(
);




blockMeshDict (4)

patches IEFREDHTE
(
wall movingWall movingWall& Y54 i D B & (wall)
(
(3762) TER3.7.6.2&fEATTEHE(AEN LR THETEY)
)
wall fixedWalls [E4#kIZ. 3D DEZE E & ThixedWalls& 4 115
(
(047 3)
(2651)
(154 0)
)
empty frontAndBack 2RIt EZE3RITAYL 2 THELT-HDF Z—NDEE (empty)
(
(0321)
(4567)

)
);
mergePatchPairs A4 78 T3 A L7
(
);



AysaA

m

= Al (1): OpenFOAMR R D 2 &l

e OpenFOAMMDARL—L3v(E, ATV FADHNEK

. CCTClEET AT URAATER

i R 0D FE Ef

[4m >R (OF-1.5. IEE
DEXCS su Ifﬁlﬂsl('Udl I XNEER

¥
-

DECXCS --- Simple, Just Use It, Have a Fun! ---




Ay a1 DHER(2): blockMeshDZE{T

T—RITHILEF AFEE)

run
cd icoFoam/cavity

Ay a1 a< 2 FblockMeshDE4T

blockMesh




Iﬁ

_sz;lﬁla/lllj)ﬁﬁamu

e UTDAYLAT7AILDERKETER

[

r—X74)VA

[

constant

polyMesh

[ D

— blockMeshDict

— boundary

— faces

e neighbor

— owner

— points

NIIGATA UNIVERSITY



NPEH - BEREHD

JL =
X e

an

NIIGATA UNIVERSITY

o HIKH-EREFH/IF7AIL: 0/U,0/p

=27+ )V&

29 o

| ] U e REDHIRRSEAF - IRFRFMF

[ b

—L ] p = FETIDHIERSEAF - IR




EIEH - R FHDETE(2): 1E

)drH

NIIGATA UNIVERSITY

. REOMHEL -HERELETF7AIL:0/U

dimensions [01-1000O0j;
BUDRT, BE=. kRS FKEBE. ME=. ER. LEDIE,
(&) (B ' —EE

internalField uniform (0 0 0); AENAY 2 DEE, —HRIZEATRIL



DEAEH - BRFHDEE3): EE
NIIGATA UNIVERSITY
boundaryField & 5iE
{ movingWall Z)<E#mHE
{ type fixedValue; TAUVLUIERFHEZETE)
value uniform (1 0 0); —#kIZ(1, 0, 0)DEERINILEEZ S
iixedWaIIs [ 7 B
{ type fixedValue; 7 ') 7L EFEH
} value uniform (0 0 0); BEEEMmGTD T, —FRICENIKMIL
frontAndBack 3RJt /A [l(z75 [A])if dm 0D 15 5
i type empty; empty&ELNVDIEREHICKY . 2R BT RT

}



PEAEH - R FHDERTE@): [EH
. ENOWEEHE EREHETTAIL: 0/p

dimensions [02-20000];
OpenFOAM®M FEEMEV IL/NTIE, £
EA=(EBE) (S (BE)2 BE
—ENIEE = (ES)? (FfE)?2

NzZETE->TER S,
= (=) (ka)?

internalField uniform 0; &84V 2——1RIZ[E 50



KL - RERFHDERE(): £

boundaryField
{

movingWall

{
type zeroGradient; HRFEDERARLE = 0 (/AT EH)

}

fixedWalls
{

type zeroGradient;

}

frontAndBack

{
type empty;
}
}



EITERHEDHRE)

NIIGATA UNIVERSITY

o EITEHDHREI7AI: system/controlDict

[ b

[ )

Y

r—X74ILA

system

controlDict
fvSchemes

fvSolution

RITRIAFEE

Bt b A F— LDKE (FrEAER)

R M)y ZAFERYVIVIND

=L

axX AE

(FRAFE)



b

\Y

Y

FHDERE(2)

TERED

QT: system/cotrolDict

"

ull]

startTime  0; & DE1EFFX]

endTime 5; IO T

deltaT 0.05; BFfREIZIA

writeControl timeStep; 7T—42EZHLERORE %

writelnterval 20; writeControlh’imeStep® &, writelnterval R 7y 7 Z &

[CEHT

X EEELANE, - -~V =1 7IL4ENER



BEHTDZELT - RItRIE D ELAR

icoFoamIZ kAT DET

icoFoam

icoFoamIZ LA EEHTDEIT(AT FFELI-LV\EF)

foamdJob icoFoam

paraFoamI|Z k4RI {71t D EALA

paralkoam




cavitysT—ATEREK(1) T—FDEx

3. 9Uv095HE,

T—ADNERHAHIAE -

nad

File Edit View Sources Filters Animation Tools Help

B ¢ .fx i BRI

Dd QD > DD Dﬂ @ Time:[:ﬁ: ][o }%]

M =) | [-) &a

DRttt (66 G

EODUDRBPOESL200

Pipeline Browser (&)%) -n

© K caiy g Onn

ﬁ builtin:

Properties Display—l Informatnoﬂ

Object Inspector @

= Apply [ 2 Reset ] [ ¢ Delete ]

[ Include Zones
[] Show Patch Names

a

1. internalMesh%
=R

[¥|Region Status
movingwan - patch

[ | fixedWalls - patch
[ | frontAndBack - patch

[%|Vol Field Status
X p

2. p, ULBITER




cavity sy — A TEK(2): EHIZDRI{R{L

1. SurfaceZiEiR 3. REDIZANFTED

File Edit View Sources Te Animation Tools Help

2' p%%*ﬁ\ N N B
@ @ @ ./\ ox el (9
— K 'II[ € || Surface

4. LlERR — | . <YL LT et

P, € Browser &)%) m- 2)

|
[@ builtin:
@

5. h5—L2o% ~
EhEd

Object Inspector @
Properties [ Display I Informaton]
[ Apply ] [ Reset ] { 3 Delete ]
[ Include Zones (<]

[] Show Patch Names

[¥|Region Status

[ ] movingWall - patch
[]fixedWalls - patch
[ | frontAndBack - patch

[X]Vol Field Status |
(%o

Toggle Color Legend Visibility




NIIGATA UNIVERSITY

cavity’7—ATER(I): EEIZD AR L (7T DR F)

N File Edit View Sources Filters Animation Tools Help

1. UE@*R\\@@ RAEDE R ®Da KAD> DB e |EBlES
_ T o) @ 7 [Suace DRyttt d (66 G

2. LIERTRT — C

ﬂ@@@@ KRR JORE
Poel rowser @ mAn.. |

3.
Magnitude=XKE&
O=XJ'3?,§3\ 7 ' U Magnituc

> Object Inspector (&)X 0.85267
2=Zmi§j\ [ Aoply J [ Q Reset ] [ Shindets ] 0.54735

[ Include Zones B
[ ] Show Patch Names 0.24203

[¥|Region Status

-0.06329.

[ I movingWall - patch
[]fixedWalls - patch
[ | frontAndBack - patch %]

[%]Vol Field Status |
(%o




<) RIE4E

cSvd

K - /N AR A M SRSy )
Bk ‘

g h

i

NIIGATA UNIVERSITY *E%E

[SHIFT] + F35v¥

e8] [ 2 [E 3 [ ef L Bl &

RRADZY

/DH

~

-




W— JLIN—DIE4E

T A—23a (R PDELRTYT . —FZlFl. BE. RORXTYT | EDATVT)
|

K <0 > 1> D B e | L DR T -BRRATYTDEYE
AAPRBAAE — RFRPAX-RRADYEVE

e G —— YIATEEZEESELPLROET- vk EiR

FEIDTRT RERIT DT —ILEDER
I I
Q [o CellToPoint/p [+ | Surface v ﬂ?’lj{@i‘%iﬁfﬁ(bjﬂ/tD;‘_:/HD)@E*R

I900PBVOS2® — EEHILE



NIIGATA UNIVERSITY

EEEEEEEEEEEEEEEE

L

Egigigf W m a0 0 @ N pEpEge
AN ... E. C N N R ]
ELR—]—R=—R-R-N--T-T.E B E-8 . Ny R i

T T T NN
EEpgipgi g RN B S @
EEpligi g N " 8 W
mE gl gl ol N N B
[l ol o o
(Ll of o o
L

T
d
o
o

0 o o | o o
) ) o o [
T

CIE]
LI
|
00
10
10
|
(N

T rrrrrrrr
T T T[T

Surface With Edges

b

T—3

LoLEy




B[R - 5 TE D R 17 - StiA

Filef=a2—

AERLI-EBRDORRF
> Save Screenshot (BIHIZFRIRSINTLSYERTF)
> Save Animation (£BZIXTY7 D ERZEHEHIZERTF)

A IRIE DBIERTEDRTF - Fr A
> Save State ({R7F)
> Load State (5tiA )

NIIGATA UNIVERSITY *E%E

M
‘E‘ Edit View Sources Filte
7) Open CtrHO P
Recent Files 3
Load State
Save State )
% Save Data Ctrl+s ‘F

@) Save Screenshot
| Export
%% Save Animation
Save Geometry
43 Connect

wwy Disconnect

r
Exit Ctr+Q
rmati



‘ I
J—A
NIIGATA UNIVERSITY

SourcesA=—a1—

View | Sources | Filters Animation Tools |
2D Glyph cp e
3D Text k A

*paraFoam® T, BB DIE L AVFI BE
>Line (185
> Plane ()
»Box (E7{K)
> Sphere (%) e
» Cylinder (1) perchial

Mandelbrot

| |3

Annotate Time B i]
Arrow
——
———
s =g
&)

Box

2 €0

Cone

Cylinder

Data Object Generator

: — o
> Annotate Time (24T L DEFZI DT R) e B '5’—
’ [: Plane
o Point Source
TAINENDAAELTHHERTES B ek E
o Superquadric
h Nam Text

Wavelet

[
, = @

T on
= =
[

o
o> O

=

3



4)L3

FiltersA=a2—

FiltersA=21— + Filters®y—JL/\— R A f;_
>+ RRED I .
>T—3- TSRO MI - A AT
>EBDIIINEAEREEOND( AT Y) bt ngector BIx
> Pipeline Browser(Z, /\M 754 DIKRER TR — l] = ,.“.'."foﬁm?m:. ‘ T2

INATZA2
| |

[7_:_9 (*.OpenFOAM) }_‘)[ T4ILA1 H J4ILA2 }_ o Lesy l

2
3
3
w

L




TA4ILZDF: EEIZDR[RIE (N VML DERTR)

3. GIyphVector’éii?R\ 5. Outline%&1R \

1. Glyph7 /43> o=
=)

iew Sources Filters Animation Tools Help

Dd 4” > DD [>ﬂ F<}=1_'|(> Time:[iﬁ:‘;‘ ][5 ]%]
D Edi AL @6 G

F= ;=D ON/OFF

Object Inspector o i g 0.85267

Properties Display I Information]

2. 7'} “J7 ' Apply [ @ Reset ]! 3 Delete ‘ L 0.54735
seatars [D// Io.24203
T4 ILZDHIER e

-0.06329.

[Z1Z. Delete® — | o
7 | ) \\J7 ‘TlD Resolution d J———— [:

-0.36861

Tin | anoth

[ T—24 (*.OpenFOAM) ]—)[ Glyph J




TJ4ILEZDHF: wILRIDTRINILERR

. OpenFOAMTIL, EILHRILDTENEEZIND
e GlyphD4ILATIEEIRADMHBMEZFERT S
o EILHFILTRIMLEELIZIE?

[ F—4 (*.OpenFOAM) }_)W_)[ Glyph }




T4 )LD HF: ContourF74JLA

H9EERs—os=<ss } Contour7« /L3 F{Em (isosurface)x{EK 9 %

. interFoamTHABEmZRRL-L\EE,. gamma = 0.0 FE@MEERT S
e TFlcavityy—RATpD /N~ KE107E|9 556

T—4 (*.OpenFOAM) —>£ Contour }

*Delete All
‘New Range—OK

. ContourfERk . Display—Opacity C0.2~0.5f8 EDEZ ANS L, FBHD
FHEMIZHS



4 ILZDH: ClipFZ1IL3

1 9o —es=e— Clpo La: BHREYIHE TN
. UMMELOEER. UVIHEOEREZIEET S
o ERODARMMNREINSGTRDIZIES
e XVET/DLERERTIZIE

T—4 (*.OpenFOAM) —>£ Clip }

*Origin—(0.5, 0.5, 0.05)
*Normal—(0, 1, 0)

e ol Ayl aZtriangulateLTLEI(TTERGD AV 2, T—RIEDIEX)



T4 ILADF: Slice74J)LA

W@GE}@ G251 Slice71 L% ClipDYIMER H%ET

[ T—4 (*.OpenFOAM) ]——>[ Slice }

*Origin—(0.5, 0.5, 0.05)
Normal—(0, 1, 0)

« multiblock®@cell dataZsliced 2B EIZIE. FEINNE
> AT—aAVA—RTIDENDIGEEHY
> WE(ZIG U T, Extract BlockTinternalMeshZH Y H 3

[ T—4 (*.OpenFOAM) }—)W—{ Slice }




TLILADE: FREETOvR(1)

190D ®E 0 O e%S— Stream Tracer7( L% REEERT S

. MIBDIBRELGTDHHRDEEELT, Point Source. Line SourceZ{#2 %
. Point Source: HARZEFILET 2HALIFERNIZSUF LICRZTRM

> IR FEmMEEE
. Line Source: 4 LEICFRRTH M

> InR R ABZEEE



TLILADE: FREETOVR2)

T—4 (*.OpenFOAM) ——{ Stream Tracer }

*Seed Type—Line Source
*Point1—(0, 0.5, 0.05)
Normal—(1, 0.5, 0.05)

AR IOYMNEI BERO—F— . BRELGLE)IZEHEN

> [Coincident points in polyline...can‘t compute normals I1F DI 5—

> $%(Z. autoRefineMesh*>snappyHexMesh(Z & B split-hexDRJANKS%
paraFoamM A &L THES L

> Initial step lengthZ/NELTH 5
> foamToVTKD A M., 75 vhILZEEET L7 ILTYXLTHEITS
> IRUARSTHREN L FELITHIEWGE L, foamToVTKZERHR L TH S



T4ILADE: FREETOvR3)

. HOWEEARERBMDIBRLELIZVGE

. Stream Tracer (Custom Source)&{£>

Source

T8 (OpenFOAW) > Sice  —|,Sigeam Tracen(Cusiom Source)

Tlnput

 Origin—(0.5, 0.5, 0.05)
* Normal—(0, 0, 1)



4ILADH: TR Tk (4)

EEDNEEEZRENIBRELI-LMEGE

Plane SourceZ{#5

> Origin, Point1, Point2 TR DITE R EIEE
> X Resolution. Y ResolutionCZEZ 5 E

—4A (*.OpenFOAM)

)

NIIGATA UNIVERSITY

)

Ve

o

Plane Source

~

Input E ]

A

J

 Origin—(0.25, 0.25, 0.05)
* Point1—(0.5, 0.25, 0.05)
» Point2—(0.25, 0.5, 0.05)
» X Resolution—10
* Y Resolution—10

Source



TA4ILZADBE: 1N—F 47 )LRL—XR

o InputlX. temporal datasetzti 19 5T ILA7EHA[ THLLY
> BE. FEAROMBNVBEIZLZSHD T, Temporal Interpolatorh™ £
. SourcelEmultiblock datasetz{EFRTE /LD T, SliceF [F ALY
> Point Source. Line Source. Plane Source& % Fl| A
> ParaView 3.4 Tl¥thE
Input

T —4 (*.OpenFOAM) ——{ Temporal Interpolator W

[ Plane Source } TSource1

 Discrete time step
* Origin—(0, 0, 0.09) interval—0.05
* Point1—(1, 0, 0.05)
* Point2—(0, 1, 0.05)
« X Resolution—10
* Y Resolution—10



T4ILEDHF: BERIZR>TT—42 92TV 5

. 3DIEMNYTEL VFTRREATHEE
o fl: cavity7—RDERE AR FBILMRIZA>T. UDYyRnE7T Byl

[ T—4 (*.OpenFOAM) H Calculator M

* Result Array *Point1—(0, 0.5, 0.05)
Name—U 1 *Point2—(1, 0.5, 0.05)
« DA HE—-U_1

Object Inspector

Apply ‘ ‘ Reset ‘ ‘ 9 Delete ‘ ‘z‘

Properties [ Display | Information |

Probe Type \ Line Source

(%] Show Line

/- 'oin

/o
IE %7? 0) tﬁ IlE\\ - %g l#\ 3 1Map,nitud

(SR E 77 R ILVER)

“70.00 002 004 006 008 0.10 012




4 ILZDHN: & ER 0D H

|
LL

NIIGATA UNIVERSITY

. OutlinexRRTIX. NMEYUBEALEEL M EHNIELY
e HOIDL. EoT-HEREHLIZIE?

. internalMesh®D & FFHEAAATULNSIEE

5 (.OpenFOAM) —{ Extract Surface |—>_Feaiure Edges

o NYFHLETHAIAATNDIEGE

[ T —74 (*.OpenFOAM) H Extract Block W

NYFEETER INYF D HEIR




LL

T4IL2DH: /1Ny FTCHDRENDEH

NIIGATA UNIVERSITY

e BHAINVYFHEBEBIOAREZTKDHBIZIE?
. ParaView 34LL EMAREMLNFEFEA

T—4 (*.OpenFOAM) ——)[ Extract Block }‘—)W

Iy FEHIER INYFZER

. Spreadsheet ViewTSurface FlowD#{EZ &R
o IEFELHIBEANANELS, calcMassFlow1—F4Y)T4hETTH
> Surface Flowld, EiREBEENSETE T 51=0



RYa—LLA)s

. KRB T—H2DOERIIZER
. HEAXMEL
> Projected Tetra = LLERIEK. ray cast = EfmE

. interFoam, interDyMFoam T REDRITIZLER(ME ?)
» gamma = 0.5MHI{& Topacityz RIEZIZEZ 5

e RYaA—LLUFNVTDEIZZEDLAGL. VistbETTH



Fet)

FvETARNDEMZEHIZ. OpenFOAM-ParaViewz W=z EEBYEE
« OpenFOAM T —RT7#+ LT DIEE

« blockMeshlZ&kdAyS 2 MDERK

. BREH-ETERHEDEZA

. YJLs\(icoFoam)MDEFT

. ParaViewlZ&k3m[#R1{t



