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OpenFOAM®M 7'1J - RAMZ ) —THI A TESHELYX® A1) —REINFE
Lizo SEIECNEFE>TEISEITEHELIZ/XAMTHDRNEDL>THELI,

engys

HELYX® is an Open Source Graphical User Interface designed to work with the latest version of
OPENFOAM® released by SGl Corp. The GUI is developed by Engys using Java+\TK and delivered to
the public under the GNU General Public License.

The main features of HELYX™ are:
Create and run new CFD cases from scratch in serial or parallel

+ Native support for OPENFOAM® dictionary files (load existing cases by reading settings directly
from the available project text files)

Control snappyHexMesh, including geometry display and execution within the GUI

Comprehensive case definition module, including controls for physical models, turbulence,
boundary conditions, field initialisation and solver execution within the GUI
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Bo=ALVS?
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—NZEED
2012.9.15

sive CFD toolbos

around the Open Sou

of the many benefits of Open Source to offer a fully-supported

olution for industry without the complex license restrictions often imposed by

other vendors.

The product incorporates the following features:
+ Native Graphical User Interfa

r ease-of-use,

OPENFOAM®.

e rele:

wide range of ancillary physic

simula

capabilities in OPENFOAM® more in line with industry accepted norms.

lass user support, telephone/email help line

jocumentation and user guide

The current capabilities of HELYX's GUI include:

cases or load exisf rom available p iles (manual ch

Gul)

nappyHexMesh for mesh definition and execution

conditions, solver
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1. BE

/—FPC Dell studio 1557 (B> THh B 1ETSEIENT-, DLATZ/N—F T«
RO ENTz, REE o1z, BB TITBH LYY
HICEWEA - SEENELENVEZTD)

A A—)LIRIEE VMWare

Ubuntu
Y —2 11.04 (natty)
Hh—= L Linux 2.6.38-15-generic
GNOME 2.32.1

IN—FoxF
AEY: 3.9GiB
Ot w4 0: Intel(R) Core(TM) i7CPU Q720 @ 1.60GHz
ZOt w4 1: Intel(R) Core(TM) i7CPU Q720 @ 1.60GHz
Jotwvt2: Intel(R) Core(TM) i7CPU Q720 @ 1.60GHz
ZOtw# 3: Intel(R) Core(TM) i7 CPU Q720 @ 1.60GHz

SATFLORE
FEAHEELT1AIEE: 28.9GiB
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http://sourceforge.net/p/helyx-os/wiki/Download AndInstallation/
http://www.geocities.jp/penguinitis2002/study/OpenFOAM/HelyxOS/HelyxOS.html

20120721-engys-HelyxO5-100-linux-x64-JRE.tar.bzz %<

ROZFANERIIELTVET:

20120721-engys-Helyx05-100-linux-x64-JRE.tar.bz2 @
Z7AIDOFELE: Bzip F—h47 (104 MB)
F7AILDEFT: http://jaist.dl.sourceforge.net
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-

temp

WEE) TE(NV) BEG) 7 2(B) ~ILT(H) Z74L(F) EE) Fr(v) BIEG) T
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$OC @E R s g

BAF v | «|[@sakuramaru |[#52o—k B ~ ¥ | 4| [@sakuramaru || OpenFOAM || temp

= sakuramaru | sakuramaru

CESUICE TS torbz2

- . el 77 1L AT L

e 7PIIVRAT A — 1@ o r7—2 20120721-engys-

50 2k —5 20120721-engys- FEC, Helyx05-100-linux-
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1T v R | 4| [@sakuramaru | OpenFOAM | temp RZ £y | B (@

i sakuramaru e = | Size Type Date Modified

@ 2ok 7 b2z |l Engys 423.6 MB pEI e 201275260 22:01
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2. /1A=L
©) JbashrclZ/ N\ R TEZEITI,

export PATH=$HOME/OpenF0AM/Helyx05/v180/ : $PATH
alias helyx0S="LANG=en helyx0S.sh" —_—

BRELEIHILFBEELS

kAL LT, helyxOSEFTDE, 3156 A>T S,

Surface
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(DT—RZEERET D QD T—RBEAND

Case MName @ipe_ﬂow_mesfb @ |

@ [: Parent Folder | m

Parallel

Helyx05s

I,.—:'_.'-' Open Case

g
H Save Y % 5/
Hierarchy | | | ‘/| |
Exit
M [ 0I§/ H Cancel ]
ZREANDS . N
BETRILIZERT S
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B)r—RRIVFELEBEERTET S
(O selecc |

(&) ) & Bl

1

Look In: |C3 helyx-test

3 /
3 home
(3 sakuramaru

T —

Look In: |D helyx-test " |§‘ |§| |§| HE|

Folder name: | ‘

Files of Type: |AII Files v‘

Select || cancel |

Folder name: |fh0mefsakuramarufDesk‘topfhelyx-test |

Files of Type: |All Files -

e
®
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e . EEQEERIZEHETHED
3. AYyLAETILOEE H, WU Y,x,zIZHE->TLND
(4) B F Ay 1 DEFE

 Create Case

Case Name |pipe_ﬂow_m);(5h |

Case Name |pipe_f|ow_mesh | 7 —
— Parent Folder |fhomefsa)(uramarufDeslctopfhe|| w

Parent Folder |fhamefsakuramarufDesk‘topfhel| | =

Parallel O Parallel /

Processors Processors 4 / |

lo |
E

/ | oK || Cancel |

J WEHTAYL 22 ERT DEFIZIETFVIL,
BENEHLNEAYE—DNHS it 5% %EAND

Hierarchy

@ Message

Q' Product of Hierarchical Coefficients should be equal to the Number of Processors

oK
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3. AYVAETILDEE
G)EEIT7AILDEZTHL Tt Arsystem® FIHETUND

1.00% / ]
L / 1
/
Creating shome/sakuramaru/Desktop/helyx-test/pipe_flow_mesh sl
Unable to delete following files:
pipe_flow_mesh

WRITE: blockMeshDict -= shome/sakuramaru/sDesktop/helyx-test/pipe_flow_mesh/system/blockMeshDict
WRITE: snappyHexMeshDict -= shome/sakuramarus/Desktopshelyx-test/pipe_flow_mesh/system/snappyHexMeshDict

WRITE: controlDict -= /homessakuramaru/Desktop/helyx-test/pipe_flow_mesh/system/controlDict
WRITE: fvSchemes -= /home/sakuramaru/Desktop/helyx-test/pipe_flow_mesh/system/fvSchemes
WRITE: fvSolution -= /shome/sakuramaru/Desktop/helyx-test/pipe_flow_mesh/system/fvSolution

WRITE: decomposeParDict -= /homessakuramaru/Desktop/helyx-test/pipe_flow_mesh/system/decomposeParDict
Updating Mesh panel

Updating Case Setup panel
Total load time 0.0 secends

[

Keep dialog open on errors

( Close

2012.9.15 17/112
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3. AYAETILDERTE
B)JBEIT7AILDOEETHL

4 ||[@sakuramaru | @ 27 bv 7 || helyx-test *)J/EH)HQ% o)*ﬁm
AEl
¥ |\l Pipe_flow_mesh
v | [l constant
¥ [l PolyMesh
(%)
¥ |l trisurface
(=)
v |l log
(22)
¥ [l system
=.| blockMeshbDict
controlDict
=.| decomposeParDi
= | FvSchemes
fvSolution
snappyHexMeshDict

EHE Msystem®D T ITH R TLVD, helyxOSDAEEL ?
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3. AYVAETILDHRTE
(O)EREITTAINDFIvy MERREXESLTH>TLNSM?

l/.v ________________________________ T T R ———————————————————
] ° ] tch ff
| 0 0 | Helyx0s patc . minx
j 00 g oo i x:g?lon: éf?égggwww engys. com -fg #73) ) patch fimaxx
| o | (1265) ) wall ffmaxy
ToamFile ‘fB 76 2) ) wall ffminy
- version 2.8; (©154)) wall fimaxz
format ascii; (
class dictionary; (4586 7)) wall ffminz
location system; [T L
object blockMeshDict; L3z
L ﬁergePatchPalrs (
convertToMeters 1;
yertl(es
\
INE A S = N
(-1.0 -1.0 -1.9) ]Eﬁ Eéi7:¥-7_"'"5175\4}\':)-<:L \‘%5
(1.0 -1.0 -1.0)
(1.9 1.9 -1.0
(=1.0 1.9 -1.9
(-1.0 -1.0 1.9
(1.0 -1.0 1.0)
1.0 1.9 1.0)

(-1.0 1.0 1.9)
ﬁlo(ks
" hex (6123456 7) (14 14 14) simpleGrading (1 1 1

Jédges £ ¥
patches
{

2012.9.15 19/112
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3. AYUAETILDERTE
O)RET7AILDFIVY NEPKREIXESLHT-TWWSH?

T ETR I
| 0 |
| 0 0 | Helyxo0s
| o 0 o | Version: 1.8.0
| 0 0 | Web: http://www.engys.com
| 0 |
¥hmm e s s s s e s sss s s s s s s s s ss s —— s s ————————
oamFile
version 2.8;

format ascii;

class dictionary;
location system;
object controlDict;

startFrom startTime;
startTime 0;

stopAt endTime;
endTime 1000;

deltaT 1;

writeControl timeStep;
writeInterval 1008;
purgeWrite 0;
writeFormat ascii;
writePrecision 18;
writeCompression uncompressed;
timeFormat general;
timePrecision 6;
graphFormat raw;
runTimeModifiable yes;

2012.9.15 20/112
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3. AYVAETILDHRTE
(O)BREITFTAINDFTVY NEREIXESLG->TWVSM?

decomposeParDict

L/x ________________________________ #o C4t -F----m-mo-
| 0 |

| 0 0 | Helyx0s

| o 0 o | Vversion: 1.0.0

| 0 0 | Web: http://www. engys. com

| 0 |

e e E e e e e e e e
FoamFile

version 2.0;

format ascii;

class dictionary;
location system;

object decomposeParDict;

numberdofSubdomains 4; = &
method hierarchical; (4)_C°E§E LIE=HRBNEZTHIN TS
hierarchicalCoeffs
{
ni{221);
delta ©.001;
order yxz;

distributed false;
roots ( );

2012.9.15 21/112
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(O)ERET7AILDFvy NEPREXESLG->TLNSEM?

JH e R & R e P LR T T o Ot -F--oo---
| 0 | | o |
| 0 0 | Helyx0s | 0 0 | Helyx0s
| o 0 o | Version: 1.0.0 | o 0 o | version: 1.8.0
| o 0 | web: http://www.engys. com | 0 o | Web: http://www.engys. com
| o | | 0 |
FoamFile FoamFile
{
version 2.9; : version 2.0;
format ascii; format ascii:

class dictionary;
location system;
object fvSchemes;

class dictionary;
location system;
object fvSelution;

FoamFile
solvers

version 2.0; ;
format ascii;
class dictionary;
location "system";
object fvSchemes;
}

divSchemes

;

gradSchemes

§
laplacianSchemes

}

2012.9.15 22/112
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3. AYVAETILDETE
(6)%&%7“»0)&“}9 MPREFESHOTLDM 2

V* ________________________________ s P A R R R R R R R R R R R R e

| 0 I

| 0 0 | Helyx0S

| o 0 o | version: 1.8.8

| o 0 | Web: http://www. engys. com

| 0 | )

L e A e e o */

anmFile [snapcontrols meshQualityControls
version 2.0; nSolvelter 38; : maxNonOrtho 65;
format ascii; nsmoothPatch 3; maxBoundaryskewness 20;
class dictionary; tolerance 4.8; maxInternalSkewness 4;
location system; nRelaxIter 5; maxConcave 80;
object snappyHexMeshDict; nFeatureSnapIter 10; minFlatness 0.5;

) } minvol 1.B80E-13;
castellatedMesh true; addLayersControls minTetQuality -1e30;
snap true; Mnares 1
add'-afrs TRl [layers minTwist ©.05;
geECmELTY } minDeterminant @.081;
) minFaceWeight 0.85;

relativeSizes true; minvolRatio 0.61;
castellatedMeshControls expansionRatio 1; minTriangleTwist -1;
finalLayerThickness 0.3; nSmoothScale 4;
features ( ); minThickness 0.2; errorReduction 8.75;
refinementSurfaces nGrow 1; }
featureAngle 60;
1 nRelaxIter 5; debug ©;
FaTinaeTtReg s nsmoothSurfaceNormals 1; mergeTolerance 1E-6;
{ nsmoothNormals 3;
} nsmoothThickness 10;
maxFaceThicknessRatio 0.5;
locationInMesh (@ 8 8); maxThicknessToMedialRatio ©.3;
maxLocalCells 1000000; minMedianAxisAngle 130;
maxGlobalCells 2080000; nBufferCellsNoExtrude ©;
minRefinementCells 0; nLayerIter 50;

nCellsBetweenLevels 1; nRelaxedIter 20;

201‘ resolveFeatureaAngle 30; } 23/1 12

allowFreeStandingZoneFaces false;
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3. AYAETILDERTE
(N stl77A VD AE

4 | |[@ sakuramaru | B FA2 kv || helyx-test pipe_ﬂow_mesh

;gl'ﬁ‘;] v | HAX &;E
inlet_m.stl 47KB I @ (ZRLAEEY, stl
outlet_m.stl 55KB FX J7Af)LEAND
pipe 2 m.stl 66.9KB FEILFHFA N}

BHGRILT EER L TETIIVERIZESSUT 2% ANd, BE
OpenFOAM Tt Bconstant/triSurface DR ILA [Z ANAE NS

constant/triSurfaceD7RILFIZIZAND L, (12) [TTRT KSITstiT7 AL
EAVKR—TBETFAILDREIEZDINDER
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3. AYVAETILDHRTE
(8) Base MeshD % &

) HelyxOS - /home/sakuramaru/Desktop/helyx-test/pipe_flow

File ‘iew Help

Mesh | Case Setup

Surface

Base Mesh

Surface Regions
Base Mesh Type |Automatic ( ~|
Volume Regions AN
Base Mesh Spacing |1.0

General Ontinns

HelyxOS - /fhome/sakuramaru/Desktop/helyx-test/pipe_flow

File Wiew Help

DEE Q& &%Lﬁﬁﬁﬁﬁﬂ

{ Mesh { Case Setup |,
Base Mesh \

Base Mesh Type | Automatic -

‘Yolume Regions
Base Mesh Spacin P
B Y User Defined

General Options

Surface

Surface Regions

2012.9.15 25/112
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3. AYVAETILDERE
(8) Base MeshM & %€

HelyxOS - fhome/sakuramaru/Desktop/helyx-test/pipe_flow

File ‘Wiew Help

CERE aan

fMESh Y Case Setup
B [Em
Base Mesh convertToMeters
Surface Regions [EEZ 7L
Base Mesh Type |User Defined vl
Wolume Regions
X Y Z
General Options Min -0.01 | [-0.012 | [-0.012 |
Sur‘faces\{\.folumes\ Max |U-22 | |U.012 | |D.Dl2 |
9| MName Mumber of Elements |230 | |24 | |24 |
— _/
~

blockMeshMvertices CiXE 9 5 a8 FEIZ
blocks CERE T 50 E#EAND
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Q) FRTRDYIYEZ
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3. AYAETILDERTE
) FRTRDYIYEZ

CH(FEIZFEIDM?
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3. AYAETILDERTE

(9) Feature edge DK T 71 JLERTE
version 1.0.0TlE, GUILTIZTEAU ? £575 D TsurfaceFeatureExtractaA<Y K T
Feature edge’&iﬁﬂjﬂ'

"u@ SAKURA-MARU:

dedFeatureEdgeMesh to "/home/sakuramaru/Desktop/hel

Writing extendedFeatureEdgeMesh components to "pipe 2 _m"
ing convex feature points to "pi
ave feature points tn "pl
ture pcln‘rs m "pipe

m flafEdu#s an
g m_openEdges. obj”
ting mul‘rlplﬂ edges ‘rn pipe_2_m multipleEdges. obj”
iting region edges to "pipe 2 m_regionEdges. obj”

ing featureEdgeMesh to "/home/sakuramaru/Desktop/helyx-test/pipe flow/constant/triSurface/pipe 2 m. eMesh”

&)\ sskucamany)| B4 9k o) | |chelyostest || pinesfow | kconstank|| riSucface 4 | |[@isakuramaru | |@ FAZbhv7 || helyx-test || pipe Flow | constant || trisurface

- - d =

extendedFeatureEd polyMesh krisurface =
geMesh pipe_2_m.eMesh

\
pipe_2_m.

extendedFeatureEd
geMesh

2012.9.15 29/112
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3. AYAETILDERTE

(9) Feature edge DR T 71 ILERTE

=12, constant/triSurfaceD7RILF |[ZEZFHEIN - HER FeMeshD I7 ALK, TDFE
FFeature edgeDEETEEZT DET7AILDHREIEATLEIDT, EEIFLEZMMDTHIL
28T, ISRIALLAEEIZEL M ?)

4 || [@sakuramaru ||@ A Zk> 7 || helyx-test || pipe_flow |(constant || triSurface

surfaceFeatureExtract CYERLLT=T 71 JL

A

pipe_2_m.eMesh

4 | |[@isakuramaru | | Bl A7

helyx-test || pipe_flow_mesh

solid solid Weees solid

facet facet g facet

out aut | = out

v v ad v
inlet_m.stl outlet_m.stl pipe_2_m.eMesh pipe_2_m.stl

2012.9.15 30/112
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3. AL aETILDERE
(10) Feature edge M & HIA H

8 HelyxOS - /home/sakuramaru/Desktop/helyx-test/pipe_Flow

File Wiew Help

b == = r-h (;1 W
EEH @e R g Surface
{ Mesh | case Setup |
RN Surface Regions
@ | Import STL || Box || Cylinder H Sphere ]
Wolume Regions |_Line€ ) |
General Options Select or Add asgometry
m\ Surface RefinemerN\l:)istance Refinement { Layers ', |
0| Name Min Max
Level [0 o Surface Regions

| Import STL || Box || Cylinder || Sphere
Lines &

|Q| |—| File | Level

2012.9.15 31/112
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3. AYVAETILDERE
(10) Feature edge® Htd+iA &

Look In: |D STL edge v| |§| |§||§| HE

& EE 2_m.eMesh) ®

File Name: |pipe_2_m.eMesh |

Files of Type: |Feature Edges file {.eMesh, .eMesh.gz) v|

@ |ME||\>
4 || [@isakuramaru | @ TA2bhv 7 || helyx-test pipe_ﬂow_mesh

.eMesh 77’{”/75{-{]5*5.0)13'[%‘:35—3%6
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3. AYVAETILDERTE
(10) Feature edge® &5t 4+ 3A &

WBEGFLEFE 25—

constant/triSurfaceM7RILF [T 7 A ILE ANTHAH DIREET HET7AILD T

BMNHEZAS TENDE,
Lookln:C[CI trisurface ) v| |§| |§| |§| EE|

File Name: |pipe_2_m.eMesh |

Files of Type: |Feature Edges file (.eMesh, .eMesh.gz) ~|

( open ) camcel | | @ FARINT
230

helyx-test || pipe_flow | constant || triSurface

pipe_2_m.eMesh

v |41z | mm =y
Corstt s +arkrarvh 2013

2012.9.15
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3. AYVAETILDRE
(11) Feature edgeM 73 EILN)ILEETE

Surface Regions

features
| Import STL || Box || Cylinder || Sphere | (
Lines = {
file
(=] File | Level level
——— — |pipe_2_m.eMesh 0) }
/
7
CDEZEHRET S

0THO>THOZEANDHFHEE

2012.9.15

WBEGLEFE 25—

"pipe 2 m.eMesh";
8;
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3. AYVAETILDRE
(12)STLZ7AILDAiR—k

Surface Regions

® [(Import STL H Box ” Cylinder ” Sphere

Lines =

Fil Level
CO e

pipe_2_m.eMesh

Look In: [D STL edge '] @

% inlet_m.st N

& outlet m.stl)

& pipe_2 m.st
~————

CHlEMLLASEEER —

File Name: |"in|et_rn.st|" "gutlet_m.stl" "pipe_2_m.stl" |

Files of Type: [STLfile (.stl) -

Copen ) Goncel |
open_

®
2012.9.15 35/112

T—TCAEILER#E Fl17EMER WBEGLEFE 25—

3. AYVAETILDRE
(12)STLZ7A LD A R—k

ARG ARAEND

Base Mesh

Gl

Surface Regions

LS Cwportst J[ s ][ cyinder ][_sphere ]
Volume Regions rLines @
General | Options File | Level
urtaces

| 4 || @ sakuramaru || @ ¥R 2 b7 || helyx-test || pipe_flow_mesh || constant || trisurface |

solid solid S solid
S K % S IFAULDERDOMEICOIE—SNhD
inlet_m.stl outlet_m.skl pipe_2_m.eMesh pipe_2_m.stl
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3. AYVAETILDETE
(13)STLZZ7AILDH—T AT 7L DEETE

General Options ’—STL

Name ||n|et7m |

Surfaces | volumes

L4 Name

= = > = —
Surface Refinement { Distance Ref\nement‘(LéM Hil]\' Eiio) bA)b%uQETé

© Mesh
g Uuﬂ:fs}m Min < Ma <
Lod 2 Ls Q Q

o ah ) CD)

refinementSurfaces

General Options "STL {inlet_m

Surfaces Volumes | // Surface-wise min and max refinement level

level (0 8);
°| Name

@ inlet_m
© Mesh Surface Refinement { Distance Refinement fLayers

| Joutlet m | outlet m
oy = = ‘ // surf i i d fi t level
© pipe_2_m Level_ [0 0 urface-wise min and max refinement leve
© Mesh ) L' ) level (0 0);

}

Name |out\et_m

}

General Options rSTL

pipe 2. m
{

m Name |pipe_2_m | B . .

°| T // Surface-wise min and max refinement level
ame level (0 0);

© inlet_m

© Mesh

© outlet m

surface Refinement | Distance Refinement {Layers |

Max

© Mesh tlin
tevel([0 (o
g.. m eve ) ) |

Mesh
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3. AYAETILDERTE
(14)LA¥—arrO—ILDETE

Base Mesh Surface Regions {1aye rs
e Regi [ Import STL ] I Box ] I Cylinder I I Sphere pipe_2_m_|"|esh
Volume Regions ~Lines &

nsurfacelayers 3;

General Options File Level }
-+
- pe 2 m.eMesh
Surfaces | Valumes |, }

O‘ Name

© inlet_m
© Mesh
© outlet_m rPatch
© Mesh
© pipe_2_m Name |I~Iesh

ol Mesh |

/"surface Refinement ' Distance Refinement [ Layers |

Number Of Layers < ‘3) |

Relative Size

Final Layer Thickness ‘0.3 |

Layer Min Thickness ‘0.2 |

Layer Streching ‘1.0 |
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)19 =]

3. AYVAETILDHRTE
(15) Ay 2 ERRI— R DERTE

{ Mesh | Case Setup |

Base Mesh General options
Surface Regions
X Y ‘
Volume Regions Material Point |0.0013 | [0.0013 | [0.0013

Create Mesh

Surfaces | Wolumes

G| Name
© inlet_m

© Mesh

© outlet_m

© Mesh

© pipe_2_m

locationInMesh (0.0013 ©.0013 0.0013);
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3. AYAETILDERTE
(16) Ay a2 ERLDETT

Base Mesh .
ase Mes General Options
Surface Regions
X % z
VRl RS Material Point [0.0013 | [o.0013 | [0.0013

Surfaces | Volumes

Create Mesh ‘
0‘ Name
© inlet_m ®
© Mesh
-

© outlet_m
MICIFIEY:: 5

© Mesh

© pipe_ 2 m : - -

T — save In: |3 pipe_flow_mesh
3 constant

CCETRBAPCHEICTTIFANEL—TLTE | & e
B, =15, BEDREICLSTIE, ZOEER = essen
BLEGWELH D, (11) DFeature edgeZF 5% E £
[ZE—TLTHEZEDHRTEFRMENEN?,

home/sakuramaru/Desktop/helyx-test/pipe flow mesh|

Folder name:

'|

7~ N\
@ | Cancel |
e
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3. AYVAETILDEE
(16) Ay 2 ERLMDZETT blockMeshMET EfEsh b

mesh.parallel.run

Calculating distribution of cells
Selecting decompositionMethod hisrarchical

Finished decomposition in 0.13 s
Calculating original mesh data
Distributing cells to processors
Distributing faces to processors
Distributing points to processors
Constructing processor meshes

Processor O

Number of cells = 33120
Mumber of faces shared with processor 1 = 2760
Number of faces shared with processor 2 = 288 lFry s o =
Number of processor patches = 2 blockMeshDict -= shone/sakuramaru/Desktop/helyx-test/pipe_
Number of processor faces = 3048 lsnappyHexHeshDict -= /hone/sakuranaru/Desktop/helyx-test/p
Number of boundary faces = 5808 ldecomposeParbict - /home/sakuranaru/Desktop/hely-test/pi
lcontrolDict -= /home/sakuranaru/Desktop/helyx-test/pipe_fl
Processor 1 [fvSchenes - /home/sakuramaru/Desktop/helyx-test/pipe_flow,
Number of cells = 33120 [fvsolution -> shone/sakuramaru/Desktop/helyx-test/pipe_flo
Number of faces shared with processor 0 = 2760 e
Number of faces shared with processor 3 = 288 0
Number of processor patches = 2 ldialog open on errors
Number of processor faces = 3048
Number of boundary faces = 5808

Processor 2
MNumber of cells = 33120

MNumber of faces shared with processor O = 288
Number of faces shared with processor 3 = 2760
Numker of processar patches = 2

Number of processor faces = 3048

MNumber of boundary faces = 5808

2012.9.15 41/112

T—TCAEILER#E Fl17EMER WBEGLEFE 25—

3. AYVAETILDRE
(16) Ay 2 ERLMEFT snappyHexMeshMRIZEEIND

mesh.parallel.run

truncateDisplacement : Unextruded O faces due to non-consecutive vertices being
extruded .

truncateDisplacement : Unextruded O faces due to stringed edges with inconsisten
t extrusion.

Setting up information for layer truncation

Checking mesh with layer
Checking faces in error

non-orthogonality > 65 degrees

faces with face pyramid volume < 1e-13

faces with concavity > 80 degrees

faces with skewness » 4 (imternal) or 20 (boundary)

faces with interpolation wsights (0..1) < 0.05

faces with volume ratio of neighbour cells < 0.01

faces with face twist < 0.05

faces on cells with determinant < 0.001 :
Detected 0 illegal faces (concave, zero area or negative cell pyramid volume)
Extruding 7848 out of 8896 faces (88.2%). Removed extrusion at 0 faces.

oocoooooo

Edge intersection testing: N Cmasi=e <
Number of edges : 139788 lblockMeshDict -> /home/sakuranaru/Desktop/helyx-test/pipe_
Mumber of edges to retest @ O lsnappyHexMeshDict -> /home/sakuramaru/Desktop/helyx-test/p
Mumber of intersected edges : 16872 idecomposeParDict -> /home/sakuramaru/Desktop/helyx-test/pi

lcontrolbict -» shona/sakuranaru/Desktop/helyx-test/pips_fl.

Doing final balancing [fuSchemes -> /home/sakuranaru/Desktop/helyx-test/pipe_flow

,,,,,,,,,,,,,,,,,,,,, [fvSolution -= /home/sakuramaru/Desktop/helyx-test/pipe_flo

Writing 7848 added cells to cellSet addedCells
Writing 0 faces inside added layer to faceSet layerFaces
Layer mesh : cells:45736 faces:139788 points:48599
Cells per refinement level:
s} 45736
Writing mesh to time constant
Wrote mesh in = 2.24 s.
Layers added in = 2.24 s.
Finished meshing in = 10.6 s.
End

I 1]

\dialog open on errors
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3. AYVAETILDHRTE
(16) Ay 2 ERLDELT

BREICTREESELRHYAYDERIZEKET DL, RILAICEEBELTOSHEWN D7
IIWVEEZFHTHIVEN DD, TOTHNEIS—HAHTLEFES,

Create time

-—» FOAM FATAL ERROR:
Case is already decomposed with 4 domains, use the —force option or manually
remove processor directorles before decomposing. e.g.,

rm —rf ShomessakuramarusDesktoprhelyx—test/pipe_{flow_meshsprocessor*

From function decomposePar
in file decomposeFar.C at line 241.

FOAM exiting

2012.9.15 43/112
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3. AYVAETILDRE
(17))“‘}&10)6&;@ File Edit View Sources Filters Tools Macros Help

Paraview& RO TAYLADREERRTS » © FE w o o 2 QL

ParaView 3.12.0 64-bit

|

openfoam_paraview.sh % B s = TR
touch case.foam - -
paraview --data=case.foam Pipeline Browser
! B builtin:
Object Inspector (&%)
Properties | Display | Information |
l ' Apply ] [ Reset ] [ 3t Delete | |_‘?_|
File Name !.topfhelyx—testfpipe_ﬂow_meshjcase.foam] [:
P B QYD) - I ]
S EEA 5] TAY /lié_t:)]'{t- Case Type | Reconstructed Case -
M TDecomposed CaseZE 5 ) C
| Reconstructed Case |
[_] Add dimensional units to array names
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3. AYAETILDERTE
(17) Ay 2 DFERR

Case Type [Recunstructed Case |v]

ifi ) A<, 1 TReconstructed CaseZESEZ DD
ELWWAY  amRRENEN

Case Type [Decumpu&ed Case |v]

2012.9.15 45/112
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3. AYUAETFILDETE
(17) Ay 2 DFER
ParaviewZ (@ > TAYL 1 DIRRELTERT D

Feature edge, 5 E3EAH
ETWLD
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)19 =]

3. AYUAETILDETE
(1) AV AR EI7AILIERK

WBEGFLEFE 25—

an B E=%:0]
1 - ¥ [l constant
v [l STL_edge ¥ ||l trisurface v B oo A
; inlet_m.skl i polymes
inlet_m.stl = v ol sets
. tlet_m.stl ;
outlet_m.stl HARDIT7AIL [(EUEE TS addedcells
=.| pipe_2_m.eMesh = Pipe_2_m.eMesh layerFaces
pipe_2_m.stl pipe_2_m.stl = | boundary
= I‘_ EOT\S_I:a-nt- -t I ¥ _ log = boundaryProcAddressing
™| polyMesh blockMesh.log = | cellLevel
=. | boundary snappyHexMesh.log = | cellProcAddressing
= = | cellzones
& faces . = | FaceProcAddressing
=.| neighbour HelysOSTER SN 7= = Facezones
= | owner RILE, DAL - | Faces
= | points = | neighbour
M~ | trisurface - | owner
inlet_m.stl =| pointLevel
outlet_m.stl — | pointProcAddressing
= | pipe_2_m.eMesh [ pointone
. = | points
pipe_2_m.skl . .
= | refinementHistory
= | surfaceindex
P20 o O O SEE 4 Y
F—TCAE#OE L Fl17[EH#R BEFLEEZEF
> — =Nes
3. AYVaAETILDETE
> i o
(18) Ay 1 R I7AIVIERK
B2} £ Exn) B}
¥ [ processor0 " | [ processor1 ¥ |l processor2 ¥ [ processor3
v |l (1] v _ (v} v J.‘ 0 v _ 0
=| cox =| ccx =| cox =| cex
=| coy =| ccy = | coy = | ccy
= | cz = | ccz ccz =i cex
= | cellLevel cellLevel = | cellLevel = | cellLevel
pointLevel pointLevel =| pointLevel pointLevel

¥ | [l constant ¥ ||l constant ¥ |l constant

~ |l polyMesh * [l polyMesh v [l polymesh
v [l sets |l sets v |l sets
addedcells addedCells addedcells
layerFaces layerFaces layerFaces
= | boundary boundary

boundaryProcAddressing

boundaryProcAddressing boundaryProcAddressing

cellLevel .| cellLevel =| cellLevel

cellProcAddressing = | cellProcAddressing cellProcAddressing

cellzones cellZzones cellzones

faceProcAddressing faceProcAddressing faceProcAddressing

faceZones .| faceZones = faceZones
faces = | faces faces
neighbour = | neighbour neighbour
owner owner owner
pointLevel = | pointLevel pointLevel

pointProcAddressing = | pointProcAddressing pointProcAddressing

pointZones = | pointZones pointZones

points points points

refinementHistory = | refinementHistory refinementHistory

surfacelndex surfacelndex surfacelndex

2012.9.15

v ||l constant
v |l polymesh
v |l sets
addedcells
layerFaces
.| boundary
= | boundaryProcAddressing
cellLevel

= | cellProcAddressing
cellZones
=. | faceProcAddressing
faceZones
faces
= | neighbour
owner
= | pointLevel
= | pointProcAddressing
= | pointZones
= | points
= | refinementHistory

surfacelndex
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3. AYUAETILDETE
(18) AL 2 AKTEIT7AILIERL

v |l system

blockMeshDict HelySOS—G‘ﬂE BEht-

controlDict RILE, T7ALIL

decomposeParDict
fvSchemes
fvSeolution
snappyHexMeshDict

WBEGFLEFE 25—

case.foam <+«——— ParaviewDTURIVIT7AIL

openfoam_paraview.sh

Paraview#CE) 771 )L

2012.9.15
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3. AYAETILDERTE

(19) A2 HEREI7AILDOHRE blockMeshDict

M~ | system fuaane

= | blockMeshDict version 2.0;

R format ascii;
= | controlDict class dictionary;

. location system;

- decomposeParDict object blockMeshDict;
= | fuSchemes }
= | Fusolution :g'xi;go"‘ﬂeri 1

=.| snappyHexMeshDict

( -0.01 -0.012 -0.012)
(0.22 2 -0.012)
(0.

-0.012 -0.012)
p. 012

JD’IOCkS

hex (61234567) (230 24 24 ) simpleGrading (1 1 1)

edges ( );
patches

(
patch ffminx
{

(0 473)) patch ffmaxx
Itl 265) ) wall ffmaxy
'_fi 76 2)) wall ffminy
i\fo 154)) wall ffmaxz
(M 567) ) wall ffminz
©321))

niergePatchPalrs [

2012.9.15

WBEGLEFE 25—

(8) TERELI=ENSY
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snapControls

> - =L
3 . )(‘yy:l-:E J }[/0) EZ)E { nSolvelter 30;
nsmoothPatch 3;

(19) AL 1 RHEET7AILDHRE  snappyHexMeshDict tolerance 4.9;

nRelaxIter 5;

v | system FoamFile file "pipe_2_m.eMesh"; nFeatureSnapIter 10;
level 8; }
}

) addLayersControls
refinementSurfaces {

= | blockMeshDict version 2.0;

controlDict format ascii;
class dictionary;
location system;

layers

=.| decomposeParDict
fuSchemes

inlet m

) pipe 2 m Mesh
regions [ -

){ / nSurfacelayers 3;
}
level (8 8]
/ )
outlet_m
{

regions

fvSolution

= | snappyHexMeshDict

relativeSizes true;
expansionRatio 1.0;
finalLayerThickness ©.3;

(
=L = < intet m.stl ){ minThickness 0.2;
(13) FE&;ELT:%B% nGrow 1; o

(12) THREL=E %

{
€ triSurfaceMesh; level (0 8);
g name inlet m: } fea{:ureAngle 60;
SEL = S« {| VAN = ) nRelaxIter 5;
(14) —CEXEL'T‘ an / ( pipe 2 m nsmoothSurfaceNormals 1;

outlet m.stl regions nsmoothNormals 3;
- nSmoothThickness 10;

! maxFaceThicknessRatio 0.5;
maxThicknessToMedialRatio ©.3;

(15) TEHELI=#5

type triSurfaceMesh;

. level (0 0);
) name outlet m; } minMedianAxisAngle 130;
) nBufferCellsNoExtrude 0;
: nLayerIter 50;
|m———————— - {plpe_Z_m.S‘tl refinementRegions nRelaxedIter 20;
1 g(a),{%)(_l type triSurfaceMesh; }( !
1 i .
1 d name pipe 2 m; - -
~=n, - locationInMesh (0.0013 0.8013 0.0013 ); P2 L1 UAN PIRS
! ’)’”iGUI'CEX : } JmaxLUCaLLeLLS TOUO000; | 1&0) I:ll.sﬂ (i‘é mﬁ
L. maxGlobalCells 2000000;
1 E—C\‘%fd:(,\ 1 minRefinementCells 6;
| . ! nCellsBetweenLevels 1;

castellatedMeshControls resolveFeatureAngle 30;
allowFreeStandingZoneFaces false;

features ( !

(
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3. AYUAETFILDETE
Q0) AV A HEBRTEI7AILDBHFEHIAH (Create MeshZxEFTL, MeshFe T #)

File View Help

- aal JLbJddb

[ Mesh {Case Setup |

Surface

l

Base Mesh

surfaces | Volumes

0| e Look In: |3 pipe_flow_mesh " @| @”@a@
[C3 constant
3 log

£3 processor0
C3 processorl
(3 processor2
C3 processor3

[C3 STL edge

3 system

Folder name: ‘&Jme}sakummaru}[‘lesk’w!he «-test/pipe flow mesh| ‘ @
Files of Type: ‘AH Files v‘

Open ‘ Cancel
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3. AYVAETILDETE
(20) Ay 1 HEREIT7AMILDBEFRHAHIAH ( Create MeshFFEITL, Mesh5E T &)
Fle, e elp Case SetupMD AT 215 M,

Surface

2H e Jbbddl N#EMesh25 1235
Case Setup
tion M Solution Modelling _ .
Materials Ti Flow MeSho)Eﬁi b‘é(ﬁﬂhab\o }‘y:/l

(%) Steady
() Transient

Boundary Conditions

g | #HEELESETBEE BN OH
e EABE, 2O &SN ?

Fields Initialization

Numerical Schemes

m Case Setup\

Maodel

Solver Settings
d “Standard high-Re k-g |
Runtime Controls o Base Mesh
Energy
Run [] Buoyancy ‘ '|

Patches | Cell Zones |

0‘ Name |Type
@ inlet_m_M... Wall

© outlet m_... Wall Surfaces {Volumes

@ pipe_2_m_... Wall
O‘ Name
© inlet_m
© Mesh
© outlet_m
©@ Mesh
© pipe_2_m
© Mesh
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3. AYVAETILDERE
(20) Ay 1 AEEI7AILDBEHIAH (Create MeshZETT BRIIZE—TLIER)
CDIEEIZIEMeshD R TEIIRIETES,
CoH el Jhi.Jddbk
[ Mesh Y\ case sewp |

Surface

Base Mesh

Surface Regions

Base Mesh Type |Autcmatic

Wolume Regions
Base Mesh Spacing |1‘0 |

General Options

File Wiew Help
Surfaces | Volumes —
! b NG B
0| Name 'm'\&'\ é‘:'\ : ! l . ! 5 & ! : & Surface
© inlet_m N ) =
© Mesh Mesh | Case Setup
© outlet_m
© Mesh -
© pipe_2_m Base Mesh
© Mesh
Surface Regions
Base Mesh Type [User Defined v|
Wolume Regions
X ¥ il
General Options Min [-0.01 | [0.012 | 0012 |
Surfaces | volumes | st |O'22 | |U'Ul2 | ‘0‘012 |
°| MName Mumber of Elements |230 | |24 | ‘24 |
© inlet_.m
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4. FFEDERTE, Eht(RAS)
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4. SHEOKRTE, K (RAS)
(DT —RZHRET S

' HelyxOS - /home/sakuramaru/Desktop/helyx-test/pipe_flow

File View Help

Surface

Case Setup

Solution Modelling

rTime rFlow
®) Stead () Compressible
(&) Incompressible

-Turbulence

i <)

[] Energy
[] Buoyancy
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4. SHEDEKRE, Kk (RAS)
(DT —RZHRET S

WBEGFLEFE 25—

Look In: ’E pipe_flow_mesh

-] (& () @ B

3 constant
3 log

3 processorQ
3 processorl
(3 processor2
(3 processor3
3 5TL edge
C3 system

Folder name: | home/sakuramaru/Desktop/helx-test/pipe flow mesh

Files of Type: [AII Files

7

2012.9.15

KOpen)” Cancel l
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4. STEDOEE, X (RAS)
QHEETILORE
Case Setup

WBEGLEFE 25—

Q Solution Modelling

Materials

Flow

rTime

Boundary Conditions -'};Lead_y-
() Transient

() Compressible
() Incompressible

Cell Zones rTurbulence

Methods
Fields Initialization ~ D anic

Numerical Schemes () LES/DES

Spalart-allmaras
PatchesteII Zones\_ Realizable k-

O| Name |Type

MNon-linear Shih k-

Lien cubic k-g

Model
- - — E [—]
Solver Settings ) ERETILDERE ~
Runtime Controls Standard high-Re k-= -
Standard high-Re k-w
Run k- 55T

2012.9.15
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4. STEDEERE, Ehit (RAS)
Q) HEETILDOETE

WBEGFLEFE 25—

EIRTEDRASDETILIERD I6ET I, ver2 LITIEITET L,

|Standard high-Re k-£

Standard high-Re k-w
k-uy S5T
Spalart-Allmaras
Realizable k-g

RMG k-£

Man-linear Shih k-
Lign cubic k-g

Standard high-Re k-£ -

M V2l1d RASModel types:

B | smBremhorstKE
LaunderGibsonRSTM
LaunderSharmakE
LienCubickE

- LienCubicKELowRe

LienlLeschzinerLowRe

Launder-Sharma low-Re k-£
Lam-Bremhaorst low-Re k-2
Lien cubic low-Re k-2
Lien-Leschziner low-Re k-2
g-g

Launder-Reece-Rodi RSTM
Launder-Gibson RSTM
Laminar

= NonlinearkKEShih
RNGkEpsilon
SpalartAllmaras
kEpsilon

LONELE]
kOmegasSsT
kkLOmega
laminar

2012.9.15

gieta

realizableKE

59/112

F—TCAE#LER#HER Fl7EH#HEE

4. FTEORE, Eit (RAS)
G)MEDERE
{Mash [ Case Setup

WBEGLEFE 25—

Solution Modelling Materials

T

Boundary Conditions Material Parameters

Cell Zones Name

Density (kg/m=)
Fields Initialization L
Dynamic Viscosity (Pa-s)

Murmnerical Schemes . .
Kinematic Viscosity (m?/s)

Solver Settings Specific Heat Capacity (J/lg K)
Runtime Controls Laminar Prandtl Number

Bon Turbulent Prandtl Mumber

Patches [ Cell Zones

0| Mame |T}-'pe

Thermal Conductivity (W/m-k)

Reference Temperature (K)

2012.9.15

Database |

|air

11.205

TIH T —5R—
R, A—H—T—4
R—ZAHMEZ S

|0.000019137

|0.0000158813

1,006.0

|o.85

|0.024

Reference (absolute) Pressure (Pa) |101.325.0

Thermal Expansion Coefficient (K1) |0.00333

|
|
|
|
|
08 |
|
|
|
|
|

|200.0
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4.
)T

rDefault Library——

liquidwater
watervVapor
airSteamMixture
air

mercury

oil

rUser Library

~Material Parameters

ATEDERE, X (RAS)
—5A—

A

WBEGFLEFE 25—

Name

Density (kg/m=)

Dynamic Viscosity (Pa-s)

Kinematic Viscosity (m?/s)

Specific Heat Capacity (J/kg k)
Laminar Prandtl Number

Turbulent Prandtl Number

Thermal Conductivity (W/m-K)
Reference (absoclute) Pressure (Pa)
Thermal Expansion Coefficient (K7*)

Reference Temperature (K)

|water

EECH

|o.001002

|0.0000010038

[4187.0

0.9

0.

[0.5985

|o.0

[0.0207

[293.0

2012.9.15
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4.
() IERFHDETE

Solution Modelling

Materials

Fields Initialization
MNumerical Schemes
Solver Settings
Runtime Controls

Run

Patches ' Cell Zones

n-l-%o) nX;E %Hﬁ (RAS)

ALy ER

Boundary Conditions

WBEGLEFE 25—

Name |in|et_m_Mesh

IPatch

[ Momentum ' Turbulence | Thermal ',

rVelocity
Type Fixed Value v]
wvelocity (m/s) 10.0 | oo | [00 |
rPressure /
Type [Zero Gradient -

Fixed Value

Fixed Value
Cylindrical Inlet ve

Flow Rate Inlet

Pressure Directed
Pressure Inlet Out
Pressure Directed

Surface Normal Fixed Value

Pressure Inlet Velocity

locity

Inlet Welocity
let welocity
Inlet Qutlet velocity

L]

Freestream

Zero Gradient

Inlet Qutlet Velocity

Zero Gradient -

lTotal Pressure

i ||Freestream Pressure

Buoyant Pressure
Zero Gradient

2012.9.15

SO, BIRTEZHIEE li;hf—(‘}'
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4. SR DFRTE, Ehe (RAS)

A BEREHDHRTE Velocityl 2 A B H

WBEGFLEFE 25—

Mementum {Turbulence {Thermal |

rVelocity
Type |Fixed value ~|
welocity (m/s) [o.0 | [o.0 | [o.0 |

Mementum | Turbulence {Thermal |

rVelocity

Type [Flow Rate Inlet

Mass Flow Rate (kg/s) ‘0.0

Momentum ‘(Turbulence ‘(Thermal \

Momentum ‘(Turbulence ‘(Therma\ ‘n\

rVelocity

Type |Sun‘ace Normal Fixed Value

welocity Magnitude (m/s) |U‘U

2012.9.15

rvelocity -Velocity
Type ‘Cylmdrlcal Inlet Velocity v| Type |Pressure Inlet Velocity v|
Axis 0.0 | [o.0 | oo | Total Pressure (Pa) [o.0 |
Center (0.0 | [o.0 | [0 |
Axial Velocity 0.0 |
Momentum ‘ Turbulence ‘(Thermal \
RPM ‘U'U | rVelocity
Radial velocity ‘0.0 | - -
Type |Pressure Directed Inlet velocity -
Total Pressure (Pa) |0.0 ‘
Mementum {Turbulence {Thermal | Inlet Direction [0 | [o0 | [0.0 |

Momentum‘(Turbu\ence {Thermal }

rvelocity
Type ‘Pressure Inlet Qutlet Velocity vl
pressure (Pa) ‘D.CI |
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4. SR DFRE, Ehe (RAS)

A BEREHDRTE Velocityl 2 A& B H

WBEGLEFE 25—

Mamentum {Turbu\ence ‘(Thermal \

rVelocity
Type |F‘ressure Directed Inlet Outlet Velocity v|
Total Pressure (Pa) |0.0 |
Inlet Direction [o.0 | [o.0 | [0 |

Mamentum {Turbu\ence ‘(Thermal \
~Velocity
Type |In|et Outlet Velocity v‘
Total Pressure (Pa) |0.0 ‘
Inlet Value [o.0 | [0 | [oo |

Mementum ! Turbulence {Thermal |

rVelocity
Type |Freestream v‘
velocity (m/s) [0 | [o0 | [0.0 |

2012.9.15

Momentum {Turbu\ence ‘(Thermal \

rVelocity

Type |Zero Gradient

REA TR
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4

STREDOHRE, Rt (RAS)

(D IEREHEDERE Native®OpenFOAMTIE

BEGHEEFZE 27—

1| SRFFreestreamVelocity 21|freestream 41 |pressurelnletVelocity

2/ SRFVelocity 22[inletOutlet 42 |pressureNormallnletOutletVelocity
3|activeBaffleVelocity 23| mapped 43|processor
4|activePressureForceBaffleVelocity 24| mappedField 44 |processorCyclic

5|advective 25|mappedFixedInternalValue 45 |rotatingPressurelnletOutletVelocity
6|calculated 26 [mappedFixedPushedInternalValue 46 |rotatingWallVelocity
7|codedFixedValue 27|mappedFlowRate 47 |sliced

8| codedMixed 28| mappedVelocityFlux 48|slip

9|cyclic 29| mixed 49 [supersonicFreestream
10]cyclicAMI 30| movingWallVelocity 50[surfaceNormalFixedValue
11|cyclicSlip 31|nonuniformTransformCyclic 51|swirlFlowRatelnletVelocity

12| cylindricallnletVelocity 32| oscillatingFixedValue 52[symmetryPlane

13| directionMixed 33|outletlnlet 53|timeVaryingMappedFixedValue
14[empty 34| outletMappedUniformlnlet 54 |translatingWallVelocity
15[fixedGradient 35(partialSlip 55(turbulentlnlet
16]fixedInternalValue 36| pressureDirectedlnletOutletVelocity 56 |uniformFixedValue
17|fixedNormalSlip 37|pressureDirectedInletVelocity 57|waveTransmissive

18|fixedValue 38[pressurelnletOutletParSlipVelocity 58|wedge

19[flowRatelnletVelocity 39(pressurelnletOutletVelocity 59(zeroGradient
20|fluxCorrectedVelocity 40| pressurelnletUniformVelocity

WFREDRFLEBICEHDNELDLHLINNEYHD

2012.9.15
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4

STREDHRE, Rt (RAS)

(4)BEREHDEHRTE Pressurel 2 A BHSHH

Pressure

Type |Fi}<ed Walue

Pressure (Pa) |0.0

Pressure

Type |Tota| Pressure

Pressure (Pa) |0.0

Pressure

Type Freestream Pressure -
Pressure

Type Buoyant Pressure A
Pressure

Type Zero Gradient -

2012.9.15

WBEGLEFE 25—
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4. FTEDEX
(4) EREHDE

JL =

2 E,

LI

X (RAS)
%7 Native®OpenFOAMTIE

WBEGFLEFE 25—

1|advective 21]inletOutletTotal Temperature 41 [timeVaryingMappedFixedValue
2|buoyantPressure 22| mapped 42 |totalPressure
3|calculated 23|mappedField 43|totalTemperature
4|codedFixedValue 24| mappedFixedInternalValue 44 |turbulentlnlet
5[codedMixed 25|mappedFixedPushedInternalValue 45 [turbulentIntensityKineticEnergylnlet
6[cyclic 26| mixed 46 |uniformDensityHydrostaticPressure
7|cyclicAMI 27| multiphaseFixedFluxPressure 47| uniformFixedValue
8|cyclicSlip 28| nonuniformTransformCyclic 48 |uniformTotalPressure
9|directionMixed 29| oscillatingFixedValue 49 |waveSurfacePressure

10{empty 30| outletInlet 50|waveTransmissive

11|fan 31| outletMappedUniformlnlet 51|wedge

12|fanPressure 32|partialSlip 52|zeroGradient

13|fixedFluxPressure 33|phaseHydrostaticPressure

14 |fixedGradient 34|processor

15| fixedInternalValue 35|processorCyclic

16 |fixedPressureCompressibleDensity 36[rotatingT otalPressure

17 [fixedValue 37]sliced

18|freestream 38|slip

19|freestreamPressure 39[symmetryPlane

20]inletOutlet 40| syringePressure

2012.9.15
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4. FTEDEX
(4)f‘*§'?~?§1¢0)

Solution Modelling
Materials
Cell Zones
Fields Initialization

Numerical Schemes

2012.9.15

Z1Ep#ER

iE, Ehit (RAS)
SE AL ybER

Boundary Conditions

WBEGLEFE 25—

Name |in|et_m_Mesh

Type |Patch

."( Momentum ITurbuIence \{Th—:'rmal \

Type

|Ely Turbulence Intensity £nd Mixing Lenght v|

Turbulence Intensity |0.05

Mixing Lenght [1.0

|EI},r Turbulence Intensity And Mixing Lenght v|

Fixed Walues
Inlet Outlet

By Turbulence Intensity And Mixing Lenght

Zero Gradient

S DA, 3

BIRTESEB XN
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4. SR DFRTE, Ehe (RAS)

W EBEREHDETE TurbulencelZEX A A EH B H

rTurbulence

Methods

Standard high-Re k-

~|

Realizable k-2

RMNG k-£

Mon-linear shih k-

Lien cubic k-=
Launder-sharma low-Re k-g
Lam-Bremhorst low-Re k-
Lien cubic low-Re k-g
Liecn-Leschziner low-Re k-
q-

Launder-Gibson RSTM

Launder-Reece-Rodi F{STM}

\

WBEGFLEFE 25—

{ Momentum [ Turbulence \{Thermal \

Type |Fixed values |
k (m#/s) [0.0 |
Epsilon (m#/s3) |0.0 |

{ Momentum f Turbulence \{Thermal \

Type [Inlet Outlet -
k (m#/s?) [0.0 |
Epsilon (m?/s3) |0.0 |

LA/ RIS AITE
_CERETH?

2012.9.15

/ Momentum }(Turbulence \{Thermal )

Type

|Ely Turbulence Intensity And Mixing Lenght

Turbulence Intensity |0.0

Mixing Lenght 0.0

omentum Turbulence\{Thermal\

14
Type

|Zer0 Gradient
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4. SR DFRE, Ehe (RAS)

DEEREHDHRE

Turbulencel Z (X[ A3 dH S H

rTurbulence

Methods

Model

|Standard high-Re k-w

b |

WBEGLEFE 25—

2012.9.15

/ Momentum [ Turbulence ‘{Thermal \

Type |Fi}<ed Values
k (m?/s?) |0.0
Omega (1/s) |0.0

I.'r Momentum fTurbuIence ‘{Thermal \

Type [Inlet Outlet
k (m?/s?) |0.0
Omega (1/s) |0.0

."{ Momentum ITurbuIence \{Thermal ‘\

Type |By Turbulence Intensity And Mixing Lenght

Turbulence Intensity |0.0

Mixing Lenght [0.0

[ Momentum | Turbulence {Thermal

‘Type |Zero Gradient
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4. SR DFRTE, Ehe (RAS)

W EBEREHDETE TurbulencelZEX A A EH B H

rTurbulence
Methods

Model

ISpaIar‘t-AIImaras I

b |

2012.9.15

WBEGFLEFE 25—

/ Momentum | Turbulence Y Thermal

Type |Fixed Values |
k (m¥/s?) [o.0 |
NuTilda (m?/s) [o.0 |
/ Momentum [ Turbulence Y Thermal

Type |In|et Outlet vl
k (m2/s?) |0.0 |
MNuTilda (m?/s) |0.0 |

f Momentum ! Turbulence\{ThermaI "*.

Type |Ely Turbulence Intensity And Mixing Lenght

Turbulence Intensity |0.0

Mixing Lenght [o.0

Momentum | Turbulence Thermal\,‘
Type |Zer0 Gradient

T1/112
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4. FTEORE, Eit (RAS)
(HEREHORE T IR

Solution Modelling
Materials
CEomai>
Cell Zones
Fields Initialization
Numerical Schemes
Solver Settings

Runtime Controls

Run
Patches | Cell Zones |,
O| Name | Type
© inlet_m_Mesh Patch
outlet m Mesh
© pipe_2_m_Mesh wall

2012.9.15

ey
=

Z1Ep#ER

Boundary Conditions

Mame |out|et_m_Mesh

Type

| Momentum Y Turbulence §Thermal |

rVelocity

Type

|Zer0 Gradient

rPressure

Type

|Fi}<ed Value

Pressure (Pa) |0.0

Boundary Conditions

MName |out|et_m_Mesh

Type |Patch

/Mamentum [ Turbulence {Thermal

Type |Zero Gradient

72/112
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4. FTEORE, Eit (RAS)
(HERFEHORE BE

Solution Modeling Boundary Conditions

Materials
Name |pipe 2_m_Mesh |

© Type [Wall_ — ']

Cell Zones Momentum | Thermal

Type [Fixed wall v]

Fields Initialization

Wall Type [No-slip v]

Numerical Schemes
Solver Settings

Runtime Controls

Run

Patches | Cell Zones
0| Name | Type
© inlet_m_Mesh Patch
© outlet_m_Mesh Patch

2012.9.15 73/112
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4. FTEORE, Eit (RAS)
(5) RERFREL D HARRE

SolttonlEiedeing Fields Initialization

u Fixed Value | [0.0 |[0.0 |[0.0
p Fixed Value « |0.0
cell Zones k Fixed Value ~|[0.375

© omega |Fixed Value » |1.600.0

Materials

Boundary Conditions

Mumerical Schemes

Turbulent energy-
Solver Settings The turbulent energy, k. can be computed as: -
Runtime Controls
5 U1 )
Run =
- Where_U is the mean flow velocity and [ is the turbulence intensity. «
LS| jE
(A=) 0.05 From the turbulence length scale.
32

UG ERE m/s) 10 R
k 0.375 W= C.u 1 T
d(E Zmm) 10 ‘
(BN DRERT =)L m) 0.0007 C
cu 0.09 Where  #is a turbulence model constant which usually has a
w 1597.19141 value of (.09, kis the turbulent energy and L is the turbulent
[ 53.9052102 length scale «
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4.
(6)

HEDERE, Eit(RAS)
FTERXX—LDEXTE (fvSchemes)

Solution Modelling Numerical Schemes

WBEGFLEFE 25—

Materials

rAdvection
Boundary Conditions

u |Linear Upwind (2nd Order) |

Cell Zones

k |Linear Upwind (2nd Order) V|

Fields Initialization Omega |Linear Upwind (2nd Order) '|

1
/ |Linear Upwind (2nd Order) v|

Upwind (1st Order)
Linear Upwind (2nd Crder)
Filtered Linear (2nd Order)
Limited Linear (blending)

T

_tmercs sihenes

rLaplacian
Saolver Settings

Non-orthogonal Correction |0.333

Runtime Controls

Run
e;@[i:o)ggi Numerical Schemes %E/J\L\EQEH:
rAdvection & %Ul"!ﬁ%t
u |Upwmd (1st Order) v|

ke |Upwind (15t order)

Omega |Upwind {1st Crder)

rLaplacian

Non-orthogonal Correction 0.5

2012.9.15
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4. SR DT, Eit (RAS)
(NVILIR—DHE

£% 7 (fvSolutions)
Solution Modelling

Solver Settings

WBEGLEFE 25—

Materials

Solution Algorithm | 5

Boundary Conditions

Mon-orthogonal Correctors |0

__soer settings

Runtime Controls

Cell Zones -Relaxation Factors
Fields Initialization U |0,7 |
Mumerical Schemes p |0.3 |
k 0.7 |

omega |0.7

Run

2012.9.15

HMNEREIE
H i OVERL
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4. ETEDERTE, EiE(RAS)
()Z=HLavrkao—)L

Solution Modelling
Materials
Boundary Caonditions
Cell Zones
Fields Initialization

Numerical Schemes

Solver Settings

Runtime Controls

WBEGFLEFE 25—

[start Time -

Run
Patches | Cell Zones |
0| Name | Type
Functiont>H>J1) >

J DERTE [FH AR

rTime Settings

Write Compression [Compressed

Start From [Start Time | [00
End Time [2.000.0
At(s) 1o
Adjustable Time Step []
Max Courant Number ‘ 0
4
Max Time Step 0.0 |
7 ASCI -
~Data Writing e _
Einary
Write Control ITime Step v] ‘200.0  Compressed -
Purge Write |0 Compressed ,]
Write Format [ascn Uncompressed
Compressed
Write Precision |6

Time Format |General
Time Precision |6
Graph Format |GNUP|0t

rData Reading

Runtime Modifiable

2012.9.15
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4. SHEOKRTE, K (RAS)
O FEREDEEHLFAE U

FoamFile

version 2.6;
format ascii;

class volVectorField;

location 0;
object U;
boundaryField
{

ffminx

{

type pressurelnletOutletvelocity;|
value uniform (0 0 0);

}

ffmaxx

type pressurelnletOutletVelocity;
value uniform (0 @ @);

}
Trmaxy
{

type fixedValue;
value uniform (0 @ ©);

}
frminy
{

ffma
{

}
ffmi
{

)

Xz

type fixedvValue;
value uniform (6 © 0);
nz

type fixedValue;
value uniform (6 8 8);

inle

}
outl

}

)

pipe_.
(

t_m Mesh

type fixedValue;

value uniform (10.0 0.0 0.0 );

et m Mesh

type zeroGradient;
value uniform (6 © 0);
2. m_Mesh

type fixedValue;
value uniform (0 0 @);

proc

type fixedValue;
value uniform (0 @ 8);

2012.9.15

Boundary@to2

type processor;

WBEGLEFE 25—

procBeundary@tol

type processor;

procBoundarylto®

type processor;

procBoundarylto3
{

type processor;

procBoundary2to®

type processor;

procBoundary2to3

type processor;

procBoundary3tol

type processor;

procBoundary3to2
{

type processor;

dimensions [ @ 1 -1 60 0 0 @ ];

internalField uniform (0.0 0.0 8.8 );
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4. STHEDERTE, R (RAS)
DFEXREDNDEEHLFE p

FoamFile

version 2.8;

format ascii;

class volScalarField;
location 0;

object p;

boundaryField
{

ffminx
{
type totalPressure;
p® uniform 8;
value uniform 0;
rho none;
psi none;
uu;
phi phi;
gamma 1;

}

ffmaxx

{
type totalPressure;
p@ uniform 8;
value uniform 8;
rho none;
psi none;
U u;
phi phi;
gamma 1;

}

Tfmaxy
{

type zeroGradient;

2012.9.15

ffminy
{

type zeroGradient;

ffmaxz
{

type zeroGradient;

ffminz
{
type zeroGradient;

inlet_m_Mesh

type zeroGradient;

outlet_m Mesh

type fixedValue;
value uniform ©;
}

pipe 2 m Mesh
{

type zeroGradient;
}

}

procBoundary®to2
{

type processor;

procBoundary®tol
{

type processor;

WBEGFLEFE 25—

procBoundarylto@

type processor;

procBoundarylto3
{

type processor;

procBoundary2to®

type processor;

procBoundary2to3

type processor;

procBoundary3tol
{

type processor;

procBoundary3to2
{

type processor;

dimensions [ @ 2 -2 0 0 @ 0 ];
internalField uniform 6.0;

79/112

T—TCAEILER#E Fl17EMER WBEGLEFE 25—

4. SHEOKRTE, K (RAS)
O FEREDEEHLP S k

FoamFile

version 2.0;

format ascii;

class volscalarField;
location 0;

object k;

boundaryField
{

ffminx
{
type inletOutlet;
value uniform 0.1;
inletvalue uniform ©.1;
}

ffmaxx

{
type inletOutlet;
value uniform 0.1;
inletValue uniform 0.1;

frmaxy

{
type kgRWallFunction;
value uniform ©;

}

frminy

type kgRwallFunction;
value uniform 8;

2012.9.15

ffmaxz

{
type kgRWallFunction;
value uniform 0;

}

ffminz

{
type kgRwallFunction;
value uniform 8;

}

inlet_m_Mesh

type turbulentIntensityKineticEnergyInlet;
value uniform 0.01;
intensity 0.05;

}

outlet_m Mesh

type zeroGradient;
}

pipe_2_m_Mesh
{

type kgRwallFunction;
value uniform 0;
}

}

procBoundary@to2

type processor;

procBoundary@tol

type processor;

procBoundarylto®

type processor;

procBoundarylto3
{

type processor;

procBoundary2to@

type processor;

procBoundary2to3

type processor;

procBoundary3tol

type processor;

procBoundary3to2

type processor;

dimensions [ @ 2 -2 0 0 0 @ ];
internalField uniform 0.375;
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4. SR DFRTE, Ehe (RAS)

(DFHERENESHLHIE omega

FoamFile
version 2.0; {
format ascii;
class volScalarField; }
location 0;
object omega; (
}

ffmaxz

type omegawallFunction;
value uniform 1;

ffminz

type omegaWallFunction;

boundaryField value uniform 1;
}
ffminx
{ inlet m Mesh
type inletOutlet; {

value uniform 0.1;
inletvalue uniform
}

ffmaxx }
{
type inletOutlet;
value uniform 0.1;
inletValue uniform
}

ffmaxy
{

type omegaWallFunction;
value uniform 1; )
}

type turbulentMixingLengthFrequencyInlet;
value uniform ©.01;

mixingLength 6.01;

mixingLenght 1.9;

outlet m Mesh

type zeroGradient;

pipe 2 m Mesh

type omegawallFunction;
value uniform 1;

ffminy
{

type omegaWallFunction;
value uniform 1;

2012.9.15

procBoundary@to2

type processor;

}

WBEGFLEFE 25—

procBoundary@tol

type processor;

procBoundarylto®

type processor;

procBoundarylto3

type processor;

procBoundary2to@
{

type processor;

procBoundary2to3
{

type processor;

procBoundary3tol
{

type processor;

procBoundary3to2
{

type processor;

dimensions [ @0 -1 00 00 ];
internalField uniform 16008.6;
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Z1Ep#ER

QO EFHEREDEEHLF S nut

FoamFile

version 2.6;

format ascii;

class volScalarField;
location 08;

object nut;

boundaryField
{

ffminx
{
type zeroGradient;

Tmaxx
{
type zeroGradient;

frmaxy
{

type nutUSpaldingWallFunction;
value uniform 0.001;
}

ffminy
{

type nutUSpaldingWallFunction;
value uniform 0.0801;

}

ffmaxz

{
type nutUSpaldingWallFunction;
value uniform 0.001;

2012.9.15

ffminz

type nutUsSpaldingWallFunction;
value uniform 0.001;
}

inlet_m_Mesh

type zeroGradient;

outlet m Mesh

type zeroGradient;

pipe 2 m Mesh
{

type nutUSpaldingWallFunction;
value uniform 0.6001;
) 8\

procBoundary@to2

type processor;

procBoundary@tol
{

type processor;

WBEGLEFE 25—

procBoundarylto3

type processor;

procBoundary2to@

type processor;

procBoundary2to3
{

type processor;

procBoundary3tol

type processor;

procBoundary3to2

type processor;

}

dimensions [ € 2 -1 00 0 0 ];
internalfField uniform 0.001;

procBoundarylto@

ERES]

EnutkWallFunctionZ 5% &

type processor;
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4. ETEDERTE, EiE(RAS)
(10)STEDRE—}k

Solution Modelling Run

Materials
Saolver

Boundary Conditions Parallel Run

Cell Zones Number Of Processors

Fields Initialization by ELE simpleFoam log |

MNumerical Schemes Start @
Solver Settings

Save |n: |EI pipe_flow_mesh

Runtime Controls

T

constant
log
processorQ
processorl
processorz
processors
STL_edge
system

vopoppoeem

Folder name: ‘f’homefsakuramaruf’Desktopf’helyx-test."pipe_flow_run| ‘

t_7~j—67|_\)b90% E%E¢6:5L7‘;L\& Files of Type: ‘AII Files "
system/blockMeshDictD & FEHVEZ .
@ | Cancel ‘

2012.9.15 R3/112
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4. STEDERE, Ehit (RAS)
(10)EFEDRE—
BREIT7AILDE—THNEROBEFELFRIBT S

solver.parallel.run

0.00403732764, No Iterations 2
smoothSolver: Solving for Uz, Initial residual = 0.11886243001, Final residual =
0.003307413424, Mo Iterations 2
GAMG: Solving for p, Initial residual = 0.364%683035, Final residual = 0.003313
809772, Mo Iterations 6
time step continuity errors @ sum local = 0.4744260362, zlobal = 0.009832087788,
cumulative = 0.1612444959
smoothSolver: Solving for omega, Initial residual = 0.00317076493, Final residu
al = 0.000L045029934, Mo Iterations 2
smoothSolver: Solving for k, Initial residual = 0.04186795666, Final residual =
0.0013970659209, Mo Iterations 2
ExecutionTime = 8.01 s ClockTime

] 100% |

WRITE: omega -> /home/sakuramaru/Desktop/helyx-test/pipe_flow_run/processorl/e/onega =
WRITE: U -= /home /sakuranaru/Desktop/helyx-test/pipe_flow_run/processr2/0/U

WRITE: p -= /home/sakuranaru/Desktop/helyx-test/pipe_flow_run/processer2/0/p

WRITE: nut -> /home/sakuramaru/Desktop/helyx-test/pipe_flow_run/processor2/o/nut
WRITE: k - /home /sakuranaru/Desktop/helyx-test/pipe_flow_run/processor2/0/k

WRITE: omega -> /home/sakuramaru/Desktop/helyx-test/pipe_flow_run/processor2/6/onega
WRITE: U -> /home /sakuranaru/Desktop/helyx-test/pipe_flow_run/processor3/o/U

WRITE: p - /home/sakuranaru/Desktop/helyx-test/pipe_flow_run/processor3/o/p

WRITE: nut -> /home/sakuramaru/Desktop/helyx-test/pipe_flow_run/processor3/0/nut
WRITE: k -> /home /sakuranaru/Desktop/helyx-test/pipe_flow_run/processor3/o/k

WRITE: omega -» /home/sakuramaru/Desktop/helyx-test/pipe_flow_run/processor3/6/onega

8 s

Time = 30

smoothSolver: Solving for Ux, Initial residual = 0.01824260552, Final residual
= 0.0008584334053, Mo Iterations 2

smoothSolver: Solving for Uy, Initial residual = 0.1224630809, Final residual =
0.003316343754, Mo I[terations 2

smoothSolver: Solving for Uz, Initial residual = 0.1095296411, Final residual =
0.003746260506, Mo Iterations 2

GAMG: Solving for p, Initial residual = 0.3484114799, Final residual = 0.002234
461784, No Iterations 6

time step continuity errors @ sum local = 0.3103055316, global = 0.01295281332,
gloumulative 0.1741973092

[v] Keep dialog open on errors

time step continuity errors @ sum local = 6.253528017e-06, global = 9.

-09, cumulative = 0.01923250651 HERT
: s i =] RS

smoothSolver:  Solving for omega, Initial residual = 7.371391066e-07,

dual = 7.371391066e-07, Mo Iterations O

smoothSolver:  Solving for k, Initial residual = 9.330048926e-07, Fins

= 9.880048926e-07, Mo Iterations O

ExecutionTime = 505.24 s ClockTime = 545 =

End

Finalising parallel run
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(IDETEHR

WBEGFLEFE 25—

—IEEEBL -, SEEFTHEROBRIANEMTENS, BRIZDVWTIXIZFET,

U Magnitude

‘\\\\\\I\\‘2\\\HHA\HHI?HHHWH.\I‘%HH\
0

13.2975856

/

/

p
Hmm?mum]lﬁu 20,80 40, 20,00 70 80 ﬁﬁu

-8.90141106 94.3652649
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5. IR DERE, = (LES)
(DT —REBFETS

% HelyxOS - /home/sakuramaru/Desktop/helyx-test/pipe_flow

File Wiew Help

OB aalt JbbJdi

Surface

Solution Modelling

() Compressible
() Incompressible

rTime Flow

) Transient

rTurbulence

| -

[ ] Energy
[]Buoyancy
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5. IR DERE, = (LES)
(M —RZEERETH

Look In: ’E pipe_flow_mesh "] @

3 constant
3 log

(3 processorQ
3 processorl
(3 processor2
(3 processor3
3 5TL_edge
3 system

Folder name: | home/sakuramaru/Desktop/helx-test/pipe flow mesh |

Files of Type: |All Files -

KOpen)” Cancel l
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5. IR DERE, = (LES)

— _n"_l_|
QHEETILOETE
Case Setup
Q Solution Modelling
Materials Time Flow
Boundary Conditions Stead.y Compressib.le
(%) Transient (#) Incompressible
cell Zones Turbulence
Methods
Fields Initialization O RANS
Mumerical Schemes (® LES/DES
3 = = oo
Model ERETILDERE
Solver Settings
k-2 55T SAS -

DES Spalart-allmaras
DDES Spalart-allmaras

Runtime Controls

s | 4

Run IDES Spalart-alimaras i
k-w SST SAS _
Patches | Cell Zones |, LES Smagorinsky

°| e | Type LES Smago.rlnslq,r + 3.-D filter
© inist m_M... Patch LES Dynamic Smagorlnsky. .
© outlet m.... Patch LES Homogeneous Dynamic Smagorinsky

l
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5. AR MO&E, Eit(LES)
QHEETILORE
BN TEDLESOETILIERDISET )L, Ffver2. LITIHISET L,

k-La SST SAS MBllValid LESModel types:

DES Spalart-Allmaras -
CDES Spalart-Allmaras A1 B
IDES Spalart-allmaras 5555 (

k-w 55T SAS

LES Smagorinsky

LES Smagorinsky + 3-0 filter

LES Dynamic Smagorinsky

LES Homogeneous Dynamic Smagorinsky

DeardorffDiffStress
LRRDiffStress
smagorinsky
SpalartAllmaras
SpalartAllmarasDDES

Lagrangian two-equation eddy-iscosity

LES Scale similarity

LES mixed Smagorinsky/Scale similarity

LES dynamic mixed Smagorinsky/Scale similarity
LES k-equation eddy-viscosity

LES Dynamic k-equation eddy-viscosity

LES localised dynamic k-equation eddy-viscosity
Spectral eddy-viscosity

SpalartAllmarasIDDES
dynLagrangian
dynOneEqEddy
homogeneousDynOneEqEddy
homogeneousDynSmagorinsky
kOmegaSSTSAS

laminar

mixedSmagorinsky
oneEqEddy

LRR differential stress
Deardorff differential stress

spectEddyVisc

ETILORIENZ D5

MYI=<Ly
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5. IR DERE, = (LES)
G)MEDHRTE  RASERL

Case Setup

WBEGFLEFE 25—

Solution Modelling Materials

m
o+
H
X
Nt
filt

T

Database

Boundary Conditions rMaterial Parameters

cell Zones Name |a|r

Density (kg/m?) 1.205

Fields Initialization

TIHIET—ER—

Dynamic Viscosity (Pa-s) |0.00001913?

Mumerical Schemes . .
Kinematic Viscosity (m?/s)

|0.0000158813

R, A—HF-—T—4
R—2ZHEZ D

|
|
|
|
Solver Settings specific Heat Capacity (J/kg:K) 11,006.0 |
Runtime Controls Laminar Prandtl Number |0.9 |
Bon Turbulent Prandtl Mumber |0.85 |
Thermal Conductivity (W/m-K) |0.024 |
Patches | Cell Zones |
°| Name | - Reference (absolute) Pressure (Pa) |101.325.0 |
Thermal Expansion Coefficient (K1) |0.00333 |
Reference Temperature (K) |300.0 |
T—TCAERDER#ZHR F17EHER WBEGLEFE 25—
= DT~
5. stEDEEE, EiE (LES)
DEREZHDRE (LY
Solution Modelling Boundary Conditions
MEEEE Name |in|et_m_Mesh |
ST 5 -
[ Momentum ' Turbulence | Thermal ',
rVelocity
Fields Initialization
Type Fixed Value v]
MmEnEE) SHEmes welocity (m/s) [10.0 | [o.0 | [o.0 |
Solver Settings
X rPressure /
Runtime Controls
— Type /Zero Gradient -
| Patches {Cell Zores | '
Fixed Value

Fixed Value
Cylindrical Inlet welocity
Surface Normal Fixed Value

F‘ressure Inlet velocity
Pressure Directed Inlet Velocity
Pressure Inlet Outlet Welocity
Pressure Directed Inlet Qutlet Velocity

Zero Gradient

lTotal Pressure

Freestream Prassure
Buoyant Pressure
Zero Gradient

2012.9.15
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5. itE DT, Eif (LES)
A IBREHEDHRT VelocitylZ XA EH B H

Momentum { Turbulence {Thermal

Momentum | Turbulence fThermal ),

rVelocity Velocity
Type [Fixed value - Type (Pressure Directed Inlet Velocity -
Velacity (m/s) ‘0‘0 ‘ ‘0‘0 ‘ ‘0.0 ‘ Total Pressure (Pa) [0.0 ]
Inlet Direction [0.0 | [o.0 | Jo.0 |

Momentum {Turbulence {Thermal |
Velocity

Mementum {Turbulence {Thermal |

Velocity
Type [cylindrical inlet velocity - Type [Pressure inlet outlet velocty -
Axis [o.0 | [o0 | [o0 | pressure (Fa) [o.0 ]
Center [o.0 | [on | [o0 |
Axial velocity [0.0 | W\(m\
RPM [o.0 |
Radial Velocity [o0 | Type [Pressure Directed Inlet Outlet Velacity -
RAS& ﬁ l:: Total Pressure (Pa) [o.0 |
Inlet Direction [o.0 | o0 | [o0 ]

Momentum | Turbulence ' Thermal

Velocity
Momentum {Turbulence fThermal
Type |surface Normal Fixed Value - Velocity
velocity Magnitude (m/s) [0.0 | Type [Freestream -
Velocity (m/s) [o.0 | o0 | [0 |

Momentum | Turbulence fThermal

Velocity Momentum { Turbulence {Thermal |
Velocity
Type [Flow Rate Inlet ~|
Type [inlet outlet Velocity -
Mass Flow Rate (kg/s)  [0.0 |
Total Pressure (Pa) [o.0 |
Inlet Value [0.0 | [o0 | [o0 |

Momentum { Turbulence {Thermal

-velocity
Momentum {Turbulence | Thermal |
Type |Pressure Inlet velocity - Velocity
Total Pressure (Pa) [o.0 | Type |Zero Gradient ~|
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DHEREFHEDEE Native®OpenFOAM T Velocity [

atmBoundaryLayerlnletVelocity

26

groovyBCFixedValue

46

pressurelnletOutletVelocity

66| zeroGradient

calculated

27

groovyFlowRatelnletVelocity

47

pressurelnletUniformVelocity

1|SRFFreestreamVelocity 21|flowRatelnletVelocity 41)outletMappedUniforminlet 61]translatingWallVelocity
2|SRFVelocity 22|fluxCorrectedVelocity 42 |partialSlip 62|turbulentlnlet
3|activeBaffleVelocity 23|freestream 43| pressureDirectedInletOutletVelocity 63| uniformFixedValue
4|activePressureForceBaffle Velocity 24|groovyBC 44|pressureDirectedInletVelocity 64|waveTransmissive
5)advective 25|groovyBCDirection 45|pressurelnletOutletParSlipVelocity 65|wedge

6

7

8

codedFixedValue 28|inletOutlet 48 |pressurelnletVelocity
9|codedMixed 29|kgRWallFunction 49 [pressureNormallnletOutletVelocity
10[cyclic 30[{mapped 50(processor
11| cyclicAMI 31|mappedField 51|processorCyclic
12| cyclicSlip 32|mappedFixedInternalValue 52|rotatingPressurelnletOutletVelocity
13[cylindricallnletVelocity 33|mappedFixedPushedInternalValue 53 |rotatingWallVelocity
14|directionMixed 34| mappedFlowRate 54|sliced
15|empty 35[mappedVelocityFlux 55/slip
16| fixedGradient 36[mixed 56| supersonicFreestream
17|fixedInternalValue 37| movingWallVelocity 57| surfaceNormalFixedValue
18|fixedNormalSlip 38[nonuniformTransformCyclic 58| swirlFlowRatelnletVelocity
19]|fixedShearStress 39|oscillatingFixedValue 59[symmetryPlane
20|fixedValue 40| outletlnlet 60| timeVaryingMappedFixedValue

2012.9.15

94/112




T —TCAERDER#ZHR F17E-EHS

5. stEDRE, =it (LES)

(4) FRHREHDHRTE

PressurelZ (X {a] A3 dp B H

WBEGFLEFE 25—

Pressure

Type

|Fi}ced Walue

Pressure (Pa) |0.0

Pressure

Type

|Total Pressure

Pressure (Pa) |0.0

Pressure

RASERILC

Type

Freestream Pressure

Pressure

Type

Buoyant Pressure

Pressure

Type

Zero Gradient
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DIEREHEDERE Native®DOpenFOAM TPressureld

WBEGLEFE 25—

1|advective 26| groovyTotalPressure 51|phaseHydrostaticPressure
2|atmBoundaryLayerlnletEpsilon 27]inletOutlet 52|processor

3|buoyantPressure 28]inletOutletTotalTemperature 53|processorCyclic

4|calculated 29|kappatJayatillekeWallFunction 54|rotatingT otalPressure
5|codedFixedValue 30|kgRWallFunction 55]|sliced

6|codedMixed 31|mapped 56]slip

7|cyclic 32| mappedField 57| symmetryPlane

8|cyclicAMI 33| mappedFixedInternalValue 58| syringePressure

9|cyclicSlip 34| mappedFixedPushedInternalValue 59|timeVaryingMappedFixedValue

10| directionMixed 35[mixed 60(totalPressure

11|empty 36| multiphaseFixedFluxPressure 61]|total Temperature
12|epsilonWallFunction 37| nonuniformTransformCyclic 62|turbulentHeatFluxTemperature
13|fan 38| nutLowReWallFunction 63| turbulentinlet

14 |fanPressure 39|nutTabulatedWallFunction 64| turbulentintensityKineticEnergylnlet
15|fixedFluxPressure 40| nutURoughWallFunction 65| turbulentMixinglLengthDissipationRatelnlet
16| fixedGradient 41| nutUSpaldingWallFunction 66| turbulentMixinglLengthFrequencylnlet
17|fixedInternalValue 42| nutUWallFunction 67| uniformDensityHydrostaticPressure
18|fixedPressureCompressibleDensity 43| nutkAtmRoughWallFunction 68| uniformFixedValue

19|fixedValue 44| nutkRoughWallFunction 69| uniformTotalPressure
20|freestream 45| nutkWallFunction 70{waveSurfacePressure
21|freestreamPressure 46]omegaWallFunction 71[waveTransmissive
22|groovyBC 47]oscillatingFixedValue 72|wedge
23|groovyBCDirection 48|outletlnlet 73] zeroGradient
24 |groovyBCFixedValue 49| outletMappedUniformlnlet
25|groovyBCJump 50|partialSlip

2012.9.15
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(DERFHDHRE 1LY

Solution Modelling Boundary Conditions

Materials
Name |in|et_m_Mesh |

© Type |Patch v|

cell Zones [ Momentum fTurbuIence \{Thermal }

Type |Ely Turbulence Intensity And Mixing Lenght v|

Fields Initialization

Turbulence Intensity |0.05 |

Numerical Schemes

Mixing Lenght [1.0 |
RASERIC |EI},r Turbulence Intensity And Mixing Lenght v|
Fixed Values
Inlet Outlet

By Turbulence Intensity And Mixing Lenght
Zero Gradient

SOfT, BIRTESHEBIFXINT
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5. stEDEEE, EiE (LES)
W) EBEREHDEFE TurbulencelZX A A EH B H

HRETILEDEREEZR ISET SHY, Solution Modelling&Boundary Conditions
FIIERTHEELTLES,

Turbulenc
Methads
() RANS
(3 LES/DES
Model
J[Mc:;mﬂ}’Turbulence \{Thermal \\.
| DES Spalart-Allmaras M
Type |Fi}<ed Values v|
DES Spalart-Allmaras
k (m?/s?) |0.0 |
DDES Spalart-allmaras o (1<) | |
Epsilon (m?/s* 0.0
IDES Spalart-tllmaras i
{ Momentum f Turbulence \{Thermal \
Type |In|et Outlet v|
k (m?/s2) |0.0 |
Epsilon (m?/s3) |0.0 |

/ Momentum }(Turbulence \{Thermal )
Type |By Turbulence Intensity And Mixing Lenght v|

Turbulence Intensity |0.0 |

Mixing Lenght 0.0 |

Momentum Turbulence\{Thermal\
Type |Zer0 Gradient v”
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W EBEREHDETE TurbulencelZEX A A EH B H

Turbulence

Methods
) RANS
(&) LES/DES
Maodel
[k-w SST 5AS -
k- SST SAS /Momentum [ Turbulence {Thermal
LES Smagorinsky Type [Fixed Values -
LES Smagorinsky + 3-D filter k (m¥s?) 0.0 |
omega (1/s) |0.0 |
."( Momentum ITurbuIence \{Thermal ‘\
Type [Inlet Outlet -
k (m2/s?) |0.0 |
Omega (1/s) |0.0 |
."{ Momentum fTurbuIence \{Thermal "‘.
?é'-g 1= LJ , Turbulenceo) t)] ") *é*) ") Type |By Turbulence Intensity And Mixing Lenght |
75(‘_]:%([,\75\7’;[,\ 1 ° @,/.Z tﬁ‘f:b\o Turbulence Intensity |0.0 |
f:bfy ‘%’@(i::ifo Mixing Lenght [o.0 |
[ Momentum | Turbulence {Thermal
‘Type |zero Gradient v||

2012.9.15
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M BEREHEDHRTE 7oy

Solution Modelling Boundary Conditions

Materials
Name |out|et_m_Mesh

cell Zones | Momentum Y Turbulence {Thermal |
rVelocity
Fields Initialization
Type |Zero Gradient -
Numerical Schemes
Solver Settings rPressure
Runtime Controls Type |Fixed value ~|
Pressure (Pa) |0.0 |
Run
Patches | Cell Zones |,
o Name | Type Boundary Conditions
© inlet_m_Mesh Patch
otlet m_Mesh Patch | MName |0ut|et_m_Mesh
© pipe_2_m_Mesh wall
Type |F'atch
. /Momentum [ Turbulence {Thermal ',
MS:‘: ﬁ L/ Type |Zero Gradient
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5.
(HIEREHDHRE

Solution Modelling
Materials
_soundey condions
Cell Zones
Fields Initialization
Numerical Schemes
Solver Settings

Runtime Controls

Run

Patches | Cell Zones
0| Name | Type
© inlet_m_Mesh Patch
© outlet_m_Mesh Patch

RASERIC

2012.9.15

STEDEE, Eit (LES)

B

WBEGFLEFE 25—

Boundary Conditions

Name |pipe_2_m_Mesh

Type [Wall

Momentum | Thermal

Type [Fixed wall

Wall Type [No-slip

101/112
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(5) REBFEL D %D H

Case Setup

StREMHRE, Rt (LES)

SJL =

ax &

WBEGLEFE 25—

Solution Modelling

Fields Initialization

Materials

Boundary Conditions

u Fixed Value = ‘0.0

p Fixed Value - ‘U.U

Cell Zones

k [Fixed Value -]M

© epsilon ‘Elxed Value ~|[0.0

Numerical Schemes
Solver Settings

Runtime Controls

kOmegaSSTSASET JLZEEIR
o0 o0 : L1=h%, epsilonZE>TLED,
| Omegah 7L,
|
Turbulent energy-

The turbulent energy, k. can be computed as: -

Run i_) (U I)
- Where_U is the mean flow velocity and [ is the turbulence intensity. «
LS| jE

(A=) 0.05 From the turbulence length scale.
UGRHEE m/s) 10 R
k 0.375 w= C.u 1 T
d(E Zmm) 10 ‘
(BN DRERT—)L m) 0.0007 C
C u 0.09 Where  #is a turbulence model constant which usually has a
w 1597.19141 value of (.09, kis the turbulent energy and L is the turbulent
[ 53.9052102 length scale «
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5.
(6)

HEO

Solution Modelling

Materials
Boundary Conditions

Cell Zones

Fields Initialization

N screnes
Solver Settings
Runtime Controls

Run

SEIFCDEE

2012.9.15

RE, Ehf (LES)
HEXEXT—LD

=L

2% % (fvSchemes)

Numerical Schemes

WBEGFLEFE 25—

rAdvection

| Upwind (1st Order)

u |Upwind (1st Order)

k |Upwind (1st Order)

Epsilon |Upwind (1st Order)

Upwind (1st Order)

Linear Upwind (2nd Order)
Filtered Linear (2nd Order)
Limited Linear (blending)

rLaplacian

Non-orthogonal Carrection |0.0

Numerical Schemes

rAdvection

u |Upwmd (1st Order)

ke |Upwind (15t order)

Omega |Upwind {1st Crder)

rLaplacian

Non-orthogonal Correction 0.5

HMLEREIX
SRRV
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o.
(IVILIN—D
Case Setup\

STEDRE, Eit (LES)

ax &

(fvSolutions)

WBEGLEFE 25—

Solution Modelling
Materials
Boundary Conditions
Cell Zones
Fields Initialization
Numerical Schemes
e
Runtime Controls

Run

{ Patches {Cell Zones ',

2012.9.15

Solver Settings

Solution Algorithm |F'ISO

Non-orthogonal Correctors |5

Rho Min 0.0

Rho Max 0.0

~Relaxation Factors

U 0.5
P 0.2
k 0.5

| y-epsilon |O.5|

kOmegaSSTSASET JLZEEIR
L7=A%, epsilonZE>TLED,
Omegah H7ELY,

HMNDEREIE
H A OVERL
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()E=HLaFA—)L

WBEGFLEFE 25—

Start Time

Solution Modelling Runtime Controls

First Time
Latest Time

Materials -Time Settings

| Time Step

Boundary Conditions Start From ‘Star‘t Time :I |U‘U
el ones End Time (015
At(s) [0.00001

Fields Initialization

Adjustable Time Step

Numericz| Schemes Max Courant Number ‘0.8

Solver Settings Max Time Step ‘U.U | ASCII
_ Compressed
Run Write Control |T\me Step v| ‘100.0 |
’ Compressed v|
B Writ 0
{ Patches | Cell Zones b B | | Uncompressed
O/ Vel ] || ¥k et s 3
© inlet_m_M... Patch :
© outlet_m_.. Patch Qe ety |10 | |Genera| -
ENTEEROMNIEII| | write compression [Compressed - /'
Time Format |Genera\
Time Precision |6
. _'j.\
Functlon"b /70 Graph Format |Raw

Yo DEREF
H R0

2012.9.15

-Data Reading-

Runtime Modifiable
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5. IR DERE, = (LES)
(10)FTEDRZ—}k

File Wwiew Help

Y=
Case Setup

bbb ddb s

Solution Modelling

Run
Materials
Solver
Boundary Conditions Parallel Run

Cell Zones Number Of Processors |4 |

Log File ‘none‘\oq

D

Fields Initialization

Numerical Schemes

A fatal error ha

Solver Settings
SIGSEGV (bxb) a

Runtime Controls

=D

JRE version
Java VM: Java H
ed oops)
Problematic fram

Patches | Cell Zones |, C [libc. so.6+0x
0| Name | Type An
© inlet_m_M... Patch /home/sakuramar

If you would Lik

http va. sul
The crash happen
See problematic

/ home/ sakuramaru,/ 0
$(JAVA} ${LO

2012.9.15

WBEGLEFE 25—

AA—kLEWL, BLR B-ARLOH
S, il TULVSEEBTLEST-,
ZFD=HEEIIZZET,

s been detected by the Java Runtime Environment:

t pc=0x00007

tSpo 7-bo2 mixed mode linux-amdé4 compres

o

nss_hosts_lookup+0x4b6

file with more information is s
/Desktop/helyx-test/hs_err_pid2

e to submit a bug repor please visit:

n. com/webapps/bugreport/crash. jsp

ed outside the Java Virtual Machine in native code.
frame for where to report the bug.

Aborted
XARG} §{VERBOSITY

penFOAM

CALEFLAC § (HEL LEV|
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WBEGLEFE 25—

BHEBEFDEIZIS—T7MIILAESTHENS

hs_err_pid6325.log
hs_err_pid6387.log
hs_err_pid7407.log
hs_err_pid7449.log
hs_err_pid7484.log
hs_err_pid7525.log
hs_err_pid8997.log
hs_err_pid16038.log
hs_err_pid16187.log
hs_err_pid16466.log
hs_err_pid16531.log
hs_err_pid16592.log
hs_err_pid29046.log
hs_err_pid29088.log
hs_err_pid29142.log
hs_err_pid29181.log
hs_err_pid29226.log
hs_err_pid29277.log
hs_err_pid29599.log

2012.9.15

" hs_err_pid16592.log 3%

A fatal error has been detected by the Java Runtime Environment:
SIGSEGV (0xb) at pc=0x00007f5fe7d90b86, pid=16592, 1id=140049446442752

JRE version: 6.6 32-be@5

Java VM: Java HotSpot(TM) 64-Bit Server VM (20.7-b82 mixed mode linux-amd64 compressed oops)
Problematic frame:

C [libc.s0.6+6x125b86] _ nss_hosts_lookup+0x4b6

If you would like to submit a bug report, please visit:
http://java.sun.com/webapps/bugreport/crash.jsp

The crash happened outside the Java virtual Machine in native code.

See problematic frame for where to report the bug.

“%%%%w%%*&%“%’*%‘*[

Current thread (0x0000000042ae7808): JavaThread "AWT-EventQueue-8" [_thread in native, id=16954, stack
(0x00007f5fcd719000,0x00007f5fCd81a000) ]

siginfo:si signo=SIGSEGVY: si errno=6, si code=1 (SEGV MAPERR), si addr=6x0€00000000000000

Registers:

RAX=0x . RBX=0x 69, RCX=0x 20, RDX=0x0000000000000010
RSP=0x00007 f5Tcd816968, RBP=0x00087f5fcd8169de, RSI=0x00007f5fd66c7d28, RDI=0x0000B00800000000
R8 =0x ffff, R9 =0x , Rle=exfffffffffffffo88, R11=0x00007f5fd4888670
R12=0x R13=0x bbde67088, R14=0xB0087f5fcd817338, R15=0x0000000842ae7800

RIP=0x00007f5Te7d96b86, EFLAGS=0x0000000000010283, CSGS5FS=0x0000000000000033, ERR=0x0000000000000004
TRAPNO=0x000080000800000e

Top of Stack: (sp=8x80087f5fcd816968)
0x00007f5TcdB16968: 00007f5Td65e080e 00007 f5TcdBlE9cc
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