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active command: ne

o AREERTAAVEIUY

Project | Tasks

Labels & Attributes

Application
@ Unnamed

Property

m- Unnamed:1 %

\Wiew,/ \Data/

Create a Cylinder
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Combao View

Project | Tasks

Labels & Attributes
Application
- @ Unnamed

@ Cylinder

e e FOSTHREIV) YD
LT/HNSM4F

\\-'i_ev\/\Dataf' m' Unnamed:1*

Create a Cylinder 2281 x11.48 mm
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Combo View
Project | Tasks
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Application
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Name: [ cylinder.stl
n folder: ]imﬂr% 774)Lﬁcyllnder Stliljj

Bl Name ¥ | Size | Modified |

nd Q Search [ DEXCS 06/08/13 | 2px |2] [0.20]Z] I;Z]

) Recently Used B cavity 10/18/ E
% moritam [l cylinder_sample 17:14

 Oincer \ Desktop 2R

—— Binary STLTR%E
GX:ASCHTHAER)
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mor i tam@mor i tam-VirtualBox ~ $ cd Desktop
moritam@moritam-VirtualBox ~/Desktop $ surfaceTransformPoints cylinder.stl cyllnder s.stl -scale ' (0.001 0.001 0.001)’

Field OpenFOAM: The Open Source CFD Toolbox
0 peration Version: 2.1.x

A nd H www. OpenFOAM. org

M anipulation

1 2.1.x-Ta2c23b05ebe )
: surfaceTransformPoints cylinder.stl cylinder-s.stl -scale (0.001 0.001 0.001)
: Jun 22 2013
: 18:53:24
: "moritam-VirtualBox”
: 2515
: /home/moritam/Desktop
|

Enabling floating point exception trapping (FOAM_SIGFPE).
f|leM0d|f|cat|0nCheck|ng : Monitoring run-time modified files using timeStampMaster
allowSystemOperations : Disallowing user-supplied system call operations

eading surf from "cylinder.stl” ...
Writing surf to "cylinder-s.stl”
Scallng points by (0.001 0.001 0 001)

D e

— — ———
- 2 o

L3 Meru |- (@ mk 6A228 (1) ik 6:53 /B ) #

v FreeCAD’C#&lOmm@HEstI’é{’Fof*b‘ﬁﬁ%ﬁOpenFoamf%’&b&b\
v' OpenFoamTIEMED 1—/LEFESD TLU/I000IEBRMNNE

v ERTFAAEI) Y (32HBH, OpenFOAMAT VRN EZBZDITEAS)
v’ Desktopl=fBBIL. LI FDATUREFE-THAA TR

mor i tam@mori tam-VirtualBox ~/Desktop $ []
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(BZT1937Y)
U, p BEMEED=0DFNDIE. HREH

(constantT«23F+1))
polyMesh/blockMeshDect: $8i8. Ay 21385E
transportProperties: XYt EDHEE
turbulenceProperties:ELEET )L (RAS,LES)$&85E
RASProperties:LA/ILAEHETILDIETE

(systemT493371V)
controlDict:¥YJL/\—, BAtREERE. & T B,
AL LR TYTEDIEE
fvScheme: FRETEEDREERIL AiEDIEE
fvSolution: EBRERED FEXBELIEREFHDIEE
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WED
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£
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4z constant
+ system
'

UpfElTa%d

cylinder
FEN) BEIG Fvrv—2B ~ILFH
4+ H M W 8 s0x ® |-EEF
= FA4 k%7 - cylinder system
¥ | A4 FE4E BB

GEDTPATL FAIS— 20125118188 156234468
1.2kB Cv—23—FK 2012H11H188 156234468
1.2kB Cv—23—FK 2012H11H188 156234468
1.2kB CY—23—FK 2012F11H188 158234468
1.1 kB CY—23—FK 20125118188 158234468
1.2kB CVY—2A3—K 20125118180 158234468
1.1 kB CY—2A3—FK 20125118180 158234468
ABEDFATL FHILT— 20135065290 08B 144028

“system® SBIRLELE (FEOFAFLESE), 2550 0.8 CB

cylinder
FE(V) BEG) Fvsv—H(B) ~ILFH

* H M W e s0x @ | -E=

= 72A9k%7 - eylinder system

v | g1x EH BT EE

2EDPATL FIL5— 2013506 FE298 08K16438%
1.2kB C¥—A3—F 2012%11F18H 15234468
11kB CvY—A3—F 2012F11FE188 156234468
AEADTATL THILF— 2013506 F298 08F144102%8
3ERTPATL THILF— 20139506 F298 0BF14427T#

| 3@OFA7L,.9.8BGE BF

vV 0T14723 T YICENBES SUBREHH B
v UGERE). epsilon (ALFRTRILF—EHER), k(ELRIRILF—)
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5z v 4 O & W & s0% & |-mEx A Q

< f moritam [ TAZkv7 - cylinder constant - polyMesh

E=L0] v | H4X EH EiEE
2 E O.org GEDPATL THILF— 2012#11A18H 1565234468

= lEccmsl:arﬂ: MEDPATL FHILF— 2012511 F18H 1565234468

= E polyMesh 2EDFATL FHIF— 2012511 F18H 1565234468
c

£ boundary 1.2kB CY—A3—F 20125115188 15E23446%

£ RASProperties 935 /84 CY—A3—FK 2012%F11F18H 1565234468

£ transportProperties 14kB CY—23—F 20125115188 15623446

£ turbulenceProperties 900 /%4~ CY—AI—K 20125118188 15623446

+ Esystem IEOPATL FHILT— 2012511 B18H 1565234468

"blockMeshDict” &L Z L7 (1.5 kB), E=ER: 10.0GB
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|c | blockMeshDict 3%
40 ?uundary

type patch;
faces
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type patch;
faces
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type patch;
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mor i tam@moritam—VirtualBox ~/Desktop $ cd cylinder
mor i tamBmoritam-VirtualBox ~/Desktop/cylinder $ blockMesh

OpenFOAM: The Open Source CFD Toolbox

0 peration Version: 2.1.x

A nd Web: www. OpenF0AM. org

M anipulation

e T e * ,.-"'

: 2.1.x-fa2c23b@5ebe
: blockMesh
- Jun 22 2013

: "moritam-VirtualBox”
: 2657
: /home/moritam/Desktop/cylinder
1
: Enabling floating point exception trapping (FOAM_SIGFPE).
fileModificationChecking : Monitoring run-time modified files using timeStampMast
allowSystemOperations : Disallowing user-supplied system call operations

vV ARVREFTIHILIEADTEE)

v blockMesha<>REfT

2013/8/10
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- cylinder
FPIILE) WMEE FFRN BENG Tvsv—o2B) ~ITH) k

« 5 v 4 O & B a sox & |-Esx L Q)
< % moritam [ TAZkvF 0 eylinder constant - polyMesh

E=10] v | 44X EH Ei B
&2 ‘J:O.urg GEDTAT L 2012%11618H 1565234468

= cunstant AFADPAT L 2012511 B18H 15234468
= ‘J:pulyMesh GEDTAT L 2012511 B18H 15234468

C  blockMeshDict 1.6 kB 2013F06H22H 178224 18%

c

C faces 1741 kB 20135065226 1965064308
€ neighbour 17.9kB 20135#06A22H 1965064308
C owner 358 kB 2013506 F22H 198064 30%

€ points 76.5 kB 2013F06H22H 195064 30%

935 siAh 2012511 B18H 15234468

1.4 kB 2012511 B18H 15234468

6A22H (1) ¥#& 7:13 . .:I---
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ParaView 3.12.0 64-bit

% K< P> I>P S tmelo o

DB it G

a el cER
File Edit View Sources Filters Tools Macros Help
PR E®ad? :
[ |V] [ |v] [Rem'asemauun
Pipeline Browser -_-_-_
Elbuiltln:

P cylinder.OpenFOAM

Properties Display

Object Inspector

Information

i I

Refresh Times

Reset i Delete

[ Skip Zero Time

[%] Cache Mesh
] Include Sets
[%] Interpolate volFields

"] Patch Names
[ Include Zones
["] Extrapolate Patches

] Use VTKPolyhedron
[[] Update GUI

Yy

-G

¥ Menu E B [EF]

[ cylinder

(4 Paraview - | 68228 () Fik 7:08

r__________ 1,

i JH 7 2

v ParaFoam D2 Bl
v ApplyZo1)v%
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File Edit View Sources Filters Tools Macros Help

ParaView 3.12.0 64-bit

I

@ Solid Color -] [ G| [Surface With Edges

st Q@ @

Fipeline Browser

1
builtin:

) cylinder.OpenFOAM

Object Inspector

Properties [ Display | Information ]

[ Apply ] [ Reset l [éx Delete l
Refresh Times ] Skip Zero Time

[ Cache Mesh ["] Patch Names
[ Include Sets ] Include Zones
[3] Interpolate volFields ["] Extrapolate Patches

[ Use VTKPolyhedron
[ Update GUI

|B Mesh Parts

% internalMesh
unstream - natch

% K< > D> DI E mmelo
LA (2lele G
Surface With EdgesZ#§5E

o

=

[I ]é

X Menu [B|:| (@ oy || B &% [e--- [&:2+

[ mr Pa— | 68298 (t) a1 8:31

2013/8/10
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ParaView 3.12.0 64-bit

File Edit View Sources Filters Tools Macros Help

eSS »af ?

3 F K <0 > 0> » @ Time:[O IO =
- ", [ @ Solid Color [-] PSSR QD P55 i 2 @ Ox
Q@ © ®
Fipeline Browser _-‘-‘

1
builtin:
) cylinder.OpenFOAM

Object Inspector
Properties [ Display Information ]

m;tl [ Reset ] [ 5 Delete | | 2
[%]| Patch Names
[ ok

["] Extrapolate Patché

[ Cache Mesh
[ Include Sets
(% Interpolate volFields

[] Use VTKPalyhedron \
[] Update GUI
FIvy
Mesh Parts I
% MrescnalMesh —"

%R upstream - patch

X downstream - patch

% upANDdown - patch @
X frontANDback - patch

¥ Menu | W oy~ || B W& [e:-- [&2.- |,m' Pa--- | 6F2908 (1) 8 8:31 r:T

YEHY B
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N—RIT71 I DT

v system cylinder

FFIILE) WEE FETNV BHG Fviv—oB ~LIH
«ms v >0 v 4 O 0 @4 M Qo @ [rroms 4] Q
pisoFoam = les  motorBike = motorBike = system < & moritam [ ¥AYbv7 - cylinder constant - polyMesh -
& =
[+] Cl.org 2EDPATL FHILF— 20135065298 08B 16438%
[+] F_ constant AMEDTATL FHILYT— 20135065298 08B 14402#
= System GEDTPATL FHILF— 20135065298 08EF26453#
E controlDict 1.2kB Cv—A3—F 201350652908 08F24436%

decom;)oseParDict. . e tia decomposeParDict 1.2kB CY—A3—F 2012%11[18H 15652341468
ptscotch

forceCoeffs 1.2kB CY—R3—FK 20124115180 1585234468

'I“— [ [ € fvSchemes 1.9kB CY—AI—FK 20124115188 15852341465
I =

readFields =§' fvSolution 1.4kB CY—A3—F 2013F06A23H8 156314008

snappyHexMeshDict 9.8kB CY—2I—F 20124115180 1565235468

v’ tutorials/incompressible/pisoFoam/les/motorBike/motorBike/system

MsnappyHexMeshDict (snappyHexMesh® #7771 IL)
@decomposeDict (FIFHHETHER, Chh¥ZiLrEsnappy TTS—)
@forceCoeffs (CAEEFHE TEA, DLV\TIZaE—)




17 // Which of the steps to run . — A o oy

18 castellatedMesh true; <— — 1EE(O)'§EL;§=LTJJ/JR#
19 snap true; < ZEQFE(O)ﬁﬁ)“yv:.d)xd"yj(zlz;‘ﬁ"lt)

%H addLayers false; €<— SEEE () ; RE~ANDLAY—EA

1

22

23 // Geometry. Definition of all surfaces. All surfaces are of class
24 // searchableSurface.

25 // Surfaces are used

26 // - to specify refinement for any mesh cell intersecting it

27 // - to specify refinement for any mesh cell inside/outside/near
28 // - to "snap’ the mesh boundary to the surface

gg %Eunetry

l.{::.rl inder-s.stl ARI7AILDRTH

type triSurfaceMesh; |77/ 347:stl
name cylinder; FREDLHEFEE: cylinder




snappyHexMeshDictDZEH

refinementSurfaces

WAELE=LRED R T

/i Sug -wise min and max refinement level
leve L[ (0 0);] #AMEDEE B/ BX)
} WA 122+ RERBIZEMAE
} BN ALIELTOREIHER
// Resolve sharp anglEsﬂib&)bld:resolveFeatureAngeI L EDAEOREIEA

resolveFeatureAngle 60;

refinementRegions

i

retinementoox

: mode inside; #5EL=L Box i DS
levels ((1E15 1)); SEEHENDTIAAV T IR

SnappyZEA Y HREBZEIEE. §EITAZOIER
DERZER R, BILOREOERIFIFELILL,

/4, Yesh_selection L. $ QAT LLRETHEH, RETEL.

// After refinement patches get adled for all refinementSurfaces and

// all cells intersecting the surfaces get put into these patches. The

// section reachable from the lofationInMesh is kept.

// NOTE: This point should nevey be on a face, always inside a cell, even
// after refinement
locationInMesh| (-0.01 0 0.0005);




constant

FrAILE) WMEE) FFN) BEG Ty4v—IB) ~ILTH

SHES
HESIHEN

«Fs v 4 H 4 WM e s0% & -mEF v

L ES
~ILF(H)

Z71ILF) REE) TRV BHR(ES) WRT)

moritamBmoritam-VirtualBox home - 4 moritam = [@] ¥A4bvF  cylinder - constant polyMesh

moritam@moritam-VirtualBox —
{jmor i tam@mori tam-VirtualBox E=L:0] > B4 EH EEBE

mor i tam ﬁg:: ::x:g: ::ﬂ: tgg: + polyMesh BEDTFAFL THILF— 20134065290 08523438
mnri tam—\l’i rtualBox - J:triSurFace 1HDPATL FHILS— 2013506 298 08E41400%
moritam-VirtualBox
mor i tam-VirtualBox 255 cylinder-s.stl 19.0kB FEFFAREF2AVh 20134065220 185534245
moritam-VirtualBox —
moritam-VirtualBox € RASProperties 935 /84 CY—AO—F 2013506 F238 10514198
mor i tam-VirtualBox snappyHexMesh | \ -

€ transportProperties 14kB Cv—23—F 20125115188 1562341468

900 s34 CVY—AO—F 20125118188 156234468

turbulenceProperties

6A298 (L) FHj8:43

LI Menu E | =] const--- | =% |

[cavity] i [syst--- |

v snappyHexMeshSE4T
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-] el wIERETETISG BEd

> LS
Z71IL(F) WERE) FRV) BES) WRT) ~ILTH)

.

1' FP{ILE) WEE) FTN) BBG Tviv—oB ~ILIH)

« R v + H & M & w0 & |-kET :.O\I
CheCking faces in error : |I <4 % moritam = [ F¥AYkvF  cylinder constant - triSurface
non-orthogonallty > 55 degrees pan o - e
faces with face pyramid volume < 1e-13 |I

faces with concavity > 80 degrees
faces with skewness > 4 (internal) or 20 (boundary)
faces with interpolation weights (0..1) < 0.02

faces with volume ratio of neighbour cells < 0,01
faces with face twist < 0.02 & "0.org 2EDFATL T7AHILY— 20135088100 1485574237

faces on cells with determinant < 0,001 '

Snapped mesh : cells:1720 faces:6982 points:3644 : | constant S5EDTAFL T4LF— 2013088118 0765185038
Cells per refinement Llevel: \ E-J

0 1720
Writing mesh to time 0,01
Wrote mesh in = 0.08 s,

Mesh snapped in = 0.17 s I l system GEOTATL 7S — 20135088118 0785134255
mor i tam@moritam—VirtualBox ~/Desktop cylinder $ piraFoa [ ]

Finished meshing in = 0, 36 S.
-

IIIIIIIIIIIIIIIII!!!!!!!
Lk Menu |i|= | [@ cylinder | #% 8A11H (B) 41 7:20 i

v’ snappyRTh ceIIﬁ(d:l?ZO

v 0.005, 0.01T7«sL I ) RERK
(RIZERBEAT ScotrolDict DB T VM) E B REIFEAY0.005sec DIFE) a7

faces with face-decomposition tet quality < 1e-30 ' I—o.m GEDTAFL 745 — 20132088118 0785184335

£ l 0.005 GEOFA7L 74I4Y— 20135088118 0765184333

B | forces 1EDTAFL 744 — 20135088108 15652243227

EEED_’#TL\ 9.5 GB =¥
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File Edit View Sources Filters Tools Macros Help - A

E,} 'fﬁf ré\j‘ R 12y

& ? RN BT E K K <l > > DI F mimeo00s

w1 1| @ Solid Color

N D CeewmEs ) B o ood b by b el is

Pipeline Browser .-,-‘

1l
F builtin:

I*% ) cylinder.OpenFOAM

Object Inspector

Properties [ Display | Information ]

[ 7 aoply | | @ Beset | | 3¢ Delete |

Refresh Times

[] Skip Zero Time

(%] Cache Mesh
[ Include Sets
(% Interpolate volFields

[] Patch Names
[ Include Zones
[] Extrapolate Patches

[ Use VTKPolyhedron
[ Update GUI

||Z| Mesh Parts

%/ internalMesh
unstream - natch

[5

¥ Menu |IZ| = | [ cylinder

B % | #r Paraview-- | 8B118 (B) F#i7:21

2013/8/ 10
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e @ Hw-slﬁﬁ..ﬁﬁg - JORS

File Edit View Sources Filters Tools Macros Help

p 8@ F ?
L s 20| @ Solid Color [

|+| [Sirface With Edges

oo

Q@

Pipeline Browser

G ©

1l
builtin:

I*% ) cylinder.OpenFOAM
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- cylinder
FPIILE) WMEE FFN BEG FyIv—o2B) ~ILTH)

®E: v 4 O &« WM S 100 ® | -E=F sQ
Checking faces in error : 4 % moritam = [ TAIbYT h constant ~  triSurface
non-orthogonality > 65 degrees : 0 2 v 44X i E =l
faces with face pyramid volume < 1e-13 : 0
faces with face-decomposition tet quality < 1e-30 -0 e 0 SEDTATL 74— 20134088118 07823
faces with concavity > 80 degrees 0 LJ
faces with skewness > 4 (internal) or 20 (boundary) : 0
faces with interpolation weights (0..1) < 0.02 -0 + ' 0.01 BEOTATL FAHILY— 2013F08A118 07818
faces with volume ratio of neighbour cells < 0.01 0
faces with face twist < 0.02 : 0 _ =
faces on cells with determinant < 0,001 : 0 * ‘0-005 BEDTATL THINT— 20135088118 078¥1¢€
Snapped mesh : cells:1720 faces:6982 points:3644 !
Cells per refinement level: . . FATL _ -
0 1720 ' IO.org 2EDOTFATL THIY 2013F088108 14857
Writing mesh to time constant
in = 0. . + I’constant 0005 001 Eﬁu% 118 078%18
+ I forces TEDOFATL FTAILT— 20135088108 1522
+ ' system SEDFTATL Z+NT— 2013%08A118 07613
E@@T’ffj——b 9.5GB &E¥
N [ — - | | | | ! ! ! ! | | I | | | |
e e ——— =

%; Q o) ,(
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con tant/ponMesh/boundary

\c| boundary % 17 dimensions 01 -1000T ?i—,(kg m s K mol A cd)=(m/s)
poay 18 internalField wuniform (2.0E-2 ﬁ] 0};
ég ( upstrean 19 boundaryField REAAE £iH2cm/s
21 { 21 upstream
23 wFooes S 2 edtal

type ixedValue;
%g ] startface 3330; 24 value uniform (2.06-2 0 0); EFEME EFE2cm/s
26 downstream 25 }
27 { 26 :{imunst ream Fa—k)7IILTRLEOTLNSTHEA
28 type patch; 27
29 nFaces 30; 28 type M (FABHY)
30 startFace 3360; 29 inletValue unitorm (2.0E-2 0 0) AR EE2cm/s
gé ElpAHDduwn g? } vatue $internalField; TR REBAYYaE
33 { 32 upANDdown
34 type patch;
35 nFaces 120, 33 U 0. Tt &b (ABY)
gg } startFace 3390; 35 inletValue uniform (2.06-2 0 0) WA ﬁﬁZcrrJ/s
gg Eruntﬂﬂﬂhach g? value $internalField; Tl AEBAYAE
40 type empty; 38 frontANDback
41 nFaces 3440; 39
jg \ startFace 3510; j? \ type empty; 2R RESE
44 cylinder zone0 42 cylinder zone0
45 { 43
jg EEDE ggll 44 type fixedValue;
48 StartFace 5950; g0 y  vatue uniform (00 0); Bl HERHF 43

_igx } 47 }



17 dimensions 0 2-2000 0]; mr=m%s?
18 internalField uniform 0;

ég ?DundaryFIEld w%ﬁg éﬁ 0

21 upstream

22

23 type fixedValue;

24 value uniform 0;

25

26 downstream

27

28 type fixedValue;

29 value uniform 0;

30

31 upANDdown

32 {

33 type fixedValue;

34 value uniform 0; p=0
35 }

36 frontANDback

37 {

Sag \ type empty; 2RITEIREEH

40 cylinder zonel
41 { .
42 type zeroGradient;

R HEYBI TR, BIRTEZEHTIL.
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< % moritam @] TAYbv7 - cylinder - 0
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MEELETETIL

ZEGL

VIEEEEEEEEEEEEEEEEEEEEEE @mpmperﬁﬁu
17

18 simulationType RASModel;

2 | =========
3
- 4
RASmodel (Reynolds¥E#ETIL) g
S T ¥
8
g
, FEIL 10 version
11 format ascii;
1gtranspurtﬂudel Newtonian; 12 class dll:‘tll.'ll'lar:f,
1 13 location constant
%? nu BIARETERE nu [0 2-10000 ] 1e-05; 14 object HASPrupertles;
2 15
22 CrossPowerLawCoeffs [m*/s] 16 3’;‘ £k k kE kK E E E E K K X % £ #
17
18 RASMode | ;
EFIVRR 18 [taminar; |ms
Newtonian (=a—k2iR{k) %a turbulence off;
1

)
! 22 printCoeffs on;
' 23
24
25 // kekkikereeriibiriiEiiieties
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18 application pisoFoam;

19 startFrom startlTime:
20 startTime 0

21 stophAt endlime;
22 endTime 15:

23 deltal U, 0ol ;

24 writelontrol timestep;
2o writelnterval | 1000
26 purgelrite 0

21 writeFormat ascil:
28 writePrecision &;

29 writeCompression off;

30 timeFormat general:
31 timePrecision 6;

32 runTimeModifiable true;

33 Functions

34 |4

35 finclude "forceloeffs”
36 1k

2013/8/10

=>HEVIL/—
=startTime® 5% 5 B[ H 5 5+ H B R

= B FR R
=endTimeDHREBBICEHERT
=ETE R T BRE ( )
=SHERBRATYT( )

=witelnterval Z&ICREZIT«oa ) £/
=1000R T, 1# 2L
SBZTILUIMNIRKE: FIBRAL
SF—RID 7L ILI7A—T YRR
=writeFormat CD BT

=T —AEREEE
=timeFormatD 74— v kER
=timeFormat DFXETHWSIEH

& T4 Dyesno R YF
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forceCoeffs

9 forces
10 {
11 type forceCoeffs;
12 functionObjectLibs ( "libforces.so” );
13 outputControl timeStep;
lg outputInterval 100;
1
16 patches ("cylinder zone@”]); FA#Patch
17 pName p;
18 UName U;
ég rhoName rhulnf // Indicates incompressible

log
21 #E rholnf -[kg/m®)// Redundant for incompressible
22 LiftDir W BhrMm y
23 dragDir - mABFmE x
24 CofR : // Axle midpoint on ground thil)
25 pitchAxis - EJT:E—)‘/E@EE{E ’ i
E-E “agUInf . . ﬁfd)'ﬁﬁ [m/s]

27 IRef .01; // Wheelbase length ﬁ;i‘l‘;i& [m]2
%g} Aref 1 // Estimated




dtSchemes
default

radSchemes

P s I e Y =

default Gauss linear;
grad(p) Gauss linear;
grad(U) Gauss linear;

}
?ichhene&
default none;
div(phi, U) Gauss limitedLinearV 1;
} div((nuEff=dev(T(grad(U))))) Gauss linear;
}aplacianﬁchenes
default one;

n
laplacian(nuEff, ) Gauss linear corrected;
laplacian((1]A( },p} Gauss linear corrected;

8
9
0
1
2
3
4
B
6
7
8
9
30
31
32
33
34
35
36
37
38
39

| S




fvscheme (ZEE7iL)

:B interpulatiunﬁcheues

1

42 default Linear;
43 interpolate(U) Llinear;
44 )

45 snGradSchemes

46 {

47 default corrected;
48 }

49 fluxRequired

50 {

51 default

52 p




Fvsolution(ZEE7EL)

18 solvers

solver
preconditioner
tolerance
relTol

pFinal

solver
preconditioner
tolerance
relTol

solver
preconditioner
tolerance
relTol

nCorrectors 2;
nHunﬂrthngunalEurrecturs 0;
pRefCell

pRefValue 0;
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Gnuplot

Continuity

-2e-08

" Cumulative

Global ——

-2, 5e-06

-Z2e—06

-3.5e-06

-4e-06

-4,5e-06

Cumulative

-5e-08
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-Be—08

-6, 5206
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FP1ILF) BWERE) TRV BRGE) WKRT ~ILTH)

DILUPBiCG: Solving for Ux, Initial residual = 7.14331e-07, Final residual
4331e-07, No Iterations 0

DILUPBiCG: Solwing for Uy, Initial residual = 5.02723e-07, Final residual
2723e-07, No Iterations 0

DICPCG: Solving for p, Initial residual = 1.61101e-06, Final residual = 5.

e-07, No Iterations 1

time step continuity errors : sum local = 2.33894e-11, global = -1.1056e-11, cum
ulative = -6,73347e-06

DICPCG: Solving for p, Initial residual = 6.26445e-07, Final residual = 6. 26445
e-07, No Iterations 0

time step continuity errors : sum local = 2.7708e-11, global = -1.30594e-11, cum
ulative = -6, 73348e-06

ExecutionTime = 72.8 s ClockTime = 137 s | §t &R

AR (REREIZ2.05RE)
2 R8T734e-07 BHRE

.32201e-09 ] PyFE—AUMR
506806207 > & VHRR

1.28045e-07

moritam@moritam-VirtualBox ~/Desktop/cylinder $ |
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[] Patch Names
[] Include Zones
["] Extrapolate Patches

[%| Cache Mesh
[] Include Sets
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[] Update GUI
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Pipeline Browser

El builtin:
@ é cylinder.OpenFOAM
@
Object Inspector
Properties | Display | Information |
[ Apply [ Reset l | i Delete |
Seed Type [ Line Source | V] B
[%] Show Line
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“

Mesh - 60 X 30X 1
upstream (2,0,0) 0 0 zeroGradient zeroGradient
downstream  (2,0,0) 0 0 0 0
upANDdown (2,0,0) 0 0 zeroGradient zeroGradient
cylinder zone0 (0,0,0) zeroGradient fixedValue; fixedValue;  zeroGradient
value value
$internalField  $internalField
frontANDback empty — — — —
Cd = 413 3.61 4.35 5.00
W F-ifdh - A X X A
At R B ] - 136 136 139 150

v CA{E[XEER (Cd=2.0)EMEYRLS
o1z Y IS AMECIE SinternalFieldZ M5 D (X758 -
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U Magnitud

— 0.031721
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“

Ax-Ay 6—3cm 24-12cm 28-16cm
Base Mesh - 60 x 30 240X 120 280% 160
upstream (2,0,0) 0 — —
downstream  (2,0,0) 0 — —
upANDdown (2,0,0) 0 — «—
cylinder zone0 (0,0,0) zeroGradient — —
frontANDback empty empty — —
Cd - 413 2.26 2.20
M Fifd - A O @)
TR - 136 1,404 2,054

v AMERRE. SEEMNLEGEAHECIDIERLTLS
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 IEH | casel | case2 | cased _
Ax-Ay 6-3cm 24-12cm 24-12cm
Base Mesh 60x30 240X%X120 480 X 240
Cells 114,884
Cd 1.06 1.19 1.36
St 0.195 0.186 0.186
EtEBR(sec) 129 2,729 19,987

(2.2min) (45.5min) (5.5hrs)
EERTIECd=1.5, St=0.194 D TCase3TITTR X DEE

2013/8/10 72



I CdeClDERE(casel3)

8.00E-01
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blockMeshDictD{&IE

[c ]| blockMeshDict

40 boundary
a1 (

42 upstream
43 {
:g }ype patch;
aces
ae p ﬁpAHDduwn

47 (0 4 7 3)
48 ) type patch;
49 } faces

50 downstream

) (015 4)
23 type patchs (376 2)
54 ( );

55 (1 2 6 5) }
56 );
} front
58 upANDdown 5 {
t type empty;

60 t e patch;

B f;gesp faces

62 ( (

63 (0 15 (0 321)
[T (3 7 6 }.

65 )i

(15 }

67 EruntAHDhach Eﬁﬂh

69 type empty; type empty;
faces

(456 7)




snappyHexMeshDictDEIEL

geometry
cylinder-s.stl
type triSurfaceMesh;

name cylinder;

// Analytical shape; cylinder, sphere
Eefinenentﬂnxl SEis 2 T

{ refinementBox2 RIS AR

type searchableBox;
min ( -0.01 -0.007 0);
max ( 0.06 0.007 0.001);




snappyHexMeshDictDIEIE2

refinementRegions
{ fEEAW
r? inementBox1
mode inside;
} levels ((1E15 1));
fRIg A TR
refinementBox?2

{

mode inside;
levels ((1E15 2));

}




extrudeMeshDict®4E R

extrudeMeshDict /system

17 // What to extrude:
18 // patch : from patch of another case (' sourceCase’)
1

Eg constructFrom W BEDTALIN)TY—Rr—RX%SH

21 sourceCase ".”

99 suurceFatche LUK 9 Patch: front

23

24 // If construct from patch: patch to use for back (can be same as sourcePatch)
25 exposedPatchName

26 WMLHShf-Patch: back

27 // Flip surface normals before usage.

%g flipNormals false;

30 //- Linear extrusion in point-normal direction

g; extrudeModel LinearNormal;

33 nLayers Cle— #LHTEH

34
35 expansionRatio 1.0;

37 LlinearNormalCoeffs
thickness 0.001;
42 // Do front and back need to be merged? Usually only makes sense for 360

43 // degree wedges.
44 mergeFaces false;




U&p@ﬂ%IE

21
22
23
24
25
26
217
28
29
30
31
32
33
34
35
36

18 internalField
19 boundaryField
20 {

upstream

type
value

downstream

type
inletValue
value

%pﬁﬂﬂduwn

type
inletValue
value

unirTaorm

LOE-1 0 0);

fixedValue;
uniform (2.0E-1 0 0);

inletOutlet;
uniform (2.0E-1 0 @)
$internalField;

frontA

inletOutlet;
uniform (2.0E-1 0 @)
$internalField;

front

type

back
{
type

empty;

cylinder zoneo

type
value

fixedValue;
uniform (0 0 0);

17 dimensions

18 internalField
19 boundaryField
20 {

upstream

type
value

}

downstream

type

gpAHanwn

type
} value

[p 2 -2
uniform

fixedValue;
uniform 0;

fixedValue;
uniform 0;

fixedValue;
uniform 0;

front
type

}

back

{

type

empty;

Eylinder_znneﬂ

type

zeroGradient;




2013/8/10

$blockMesh

rite
HexMesh -overw
$sna

ey
_ AEIER R
AN RS,

N N
l‘tﬁ T o

LY
Ay
RNy L LRy
LT ll‘llllllllllll
R

y
L e \

82



1
AT
B B 111?11111?15
11.11\\1\\35\\\111111\11.
115\1111\\1\11111311}%111#1\_
LLL|1.|11.1||11L11111|1||111LLL|J|1|11|1[1L111| | =
11|l|1[|.t|f|1.|1[||1|1u]f|11|1|l]lll|?]1.|]1]l|l|.:1 —
\\\\\ Llltllll.u]l]ﬁllllllﬁ]xllllltllﬁ.f]lultwu,
111?1\111?11{58\11111\ \\\\\ [~
\iiix\ﬂiill.l&.!.fih lllll =
.]1]111|]llll.t|1.l]1.|lll|.ll..lﬂl|1]llLIlIfIClJI].lIlI.llLl.
aiillxhﬁiillﬂﬁ xxxxx muEE =
11.11|1|11th1111||1 11111 5111113.11311
1|l||lf|8|3|1|11|1L|1L|J|Jl|l|llulfl.1|1||11|ltu1fkiuw
\\1.11|1|11|3L1\\51111111511111%\1
111||111LL11111|1|ﬁil\\l?llt\ﬁflulllil;ﬁliu
\\\\\ \11111111\\\111111\11111\\
1J|1|1|]|ll|3|3|1|1|11|f|,1J|J|1|1|1L|C|E|11||llll|.11wu.
r— l|lL1l.111111|]LllL.|11|1||11|1[l|11111|1 11111 -
4 T 511111551111\511
al E{x,ﬂ{%ﬁ{x{k xxxxx
11111\Hulil\l.ul.lﬂ.\\lulllllll;ﬁhﬂulllﬁlt
AR I]llLI11I11|lII11L|]11|11IIIII1|11LI11|l
il il\lh\iit}ﬂ.ii}fﬂ. llllll HW
111|1|lll|ff1|1HlllllLI]]lulLlLlll.lul]llilLﬁ]
iiiii ﬂltlthﬂk\luulllﬁfa\m]lllllll\lluﬂllt
11111||11Ll|:|f1|1|111\.11\1#11111115111
hiii\\ﬁilix\uﬁillx\ iiiii \WW
111155\11115\111111\ 11111 [ L1
.lﬂlltﬂ.ﬁff]llllﬁfff]ul 11111 1] |
111Hluuliiﬁf?]ul\\\\u]ﬁulﬂfﬂﬂ\ul\
.1||llll|..1111|1|l|1l.1111|l||llll|113|1l.llnlullnﬂluw
.Llllﬁ]]]luﬁllltlliff] \\\\\ 5111113.11#1
\11\1111111Hululltlﬁ?]ulllﬁ:k]]lﬂ]ltlnliulu
.Mﬁ.ﬁfff]lﬂl\1111?11111.11\1111\\
4 1IIlllllLl|]1Ll1Ll|]JI]Illlll111|lllllﬂl11I|]ll|]1Ll|.””U-
1 N |1.1I1L|1.,I1|I1L|1Ll|_I]Il]]lLL|1.|lll.l|1.|1[|lIFIJIJl|lI
N x\111511UH
1 r.‘ e, \1ul|ﬂ.11ltl|s|f1
Ty [ lilhkwuu
T ST
41 .‘- 4“ | 4—1"1
d e
“ H 1
o -
“ - khmw
] ] o
b mans
, : Hctﬂ
- EE
ltillll.ﬂ
n mm
e ll.llllllﬁﬁw
R Sy
[ lllulululluu.
l.ﬂ.f.cllf.:.] Ry
111.11|1||11L.|1 w‘
(D] mEEEe .
d |ll|11|]|]l|l|1l|- ]\I\‘ﬂ‘
|1|.|11Illl|llll1
u .Illlll.Ll..I]..l]ll | ———
LICI..,IJIllIlLLl.
S Illlll.Ll..ll IurIflllr
) llllllﬁffu\
e \ulﬁl.flﬁN\ |
& LT ]
1|11.1|1111|1|11| [
1|1|11|11.11111| L
|11|11111|111|11|1L11|1 4
| H\Tit\%\

\5
83

\

\

\

\

\

\

|

\

\

\




HRMWAYS 2

Ax-Ay 24—-12cm 24-12cm
Cells 38,556 114,884
Cd 1.34 1.36
St 0.195 0.186
TR FFfEl(sec) 1,880 19,987

(31.3min) (5.5hrs)
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