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FreeCAD =
cfMeshiX E A< 70N EST

I @ backstep.fcstd

//

& backstep_simple

» ﬂ 0
14 g constant
v ; system

& controlDict

decomposeParDict

& fuschemes meshDict77 AL
& Ffvsolution /

| REShiHCk | fmsI7 4 Il
Allclean //
Allrun

stiZ74 )L

@ backstep.fcstd

backstep.fms

backstep.stl

OCSEN2




stiZ71ILDYERK

A —7CAEME S @B T

http://ofbkansai.sakura.ne.jp/log_seminar/

OpenCAE

Study meeting@KANSAI

yIR—T

fRs0s wEs0y RS ¥ JO0Jzxok 2,

v

« TAERAAPERTBIREABRS (. ZEESNEER)
o EEERIf

/ FEE({FHY $python¥ 2 O(export.py)

cfMeshiRE 771 IL{ER A~ Z0O(Z.
export.py Z{hikLI=HDTT

i y34 //

OCSEN2




{

'

backStep.sti

ot

bt 47
- e //

35

1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

solid inlet
facet normal
outer loop
vertex 0.
vertex 0.
vertex 0.
endloop
endfacet
facet normal
outer loop
vertex 0.
vertex 0.
vertex 0.
endloop
endfacet
endsolid inlet
solid outlet
facet normal
outer loop

backstep.stl

-1.000000 0.000000 0.000000
000000 3.000000 0.000000
000000 1.000000 2.000000
000000 3.000000 2.000000
-1.000000 0.000000 0.000000
000000 1.000000 0.000000

000000 1.000000 2.000000
000000 3.000000 0.000000

1.000000 -0.000000 0.000000

vertex 30.000000 0.000000 2.000000
vertex 30.000000 3.000000 0.000000
vertex 30.000000 3.000000 2.000000

endloop
endfacet

Q solid| Qi/6 | A v

T TEREF(S)...

sEIARID YY) 7(C)
EETABE(Q)...

&T(V) »
= JL(T) »
IAXTHL%(Q)

T ERAsRL

ZAMERAT S
i R AR

OCSEN2




fms 771 ILDER

cfMesh settings from FreeCAD Model(.fcstd)'

=277 1INOERM
|\ Case | /home/dexcs/Desktop/backstep_simple
BENFAZ
maxCellSize | 0.583 minCellSize feature
Angle
BT AR
. . Boundary
OjbectName Type CellSize Layer nLayers
1 inlet patch = ] 3
2 outlet patch 2 B 3
3 walls patch = ] 3
T3y
Export Load

exit

dA2iREa—
EFIL | 2R

SNILEEY

v

s

surfaceFeatureEdges -angle 30 [model].stl [model].fms

bt 47

‘3

6 1
4

OCSEN2



backStep.fms

backstepSimple.fms

)3 — patchd# }? 1(21% Hi R D
3 ( 18 (0 1 0) =0 A}
2 — = ZARDOH » z :
5 inlet ;g Eg ? gg :333 %0 58 18 % TmEBER DY
6 empty 21 (2 1 0) 35 ((7 52) 0)
7 22 (2 0 2) 36 ((5 0 2) 0)
8 outlet 4 23 (0 3 0) 37 ((9 10 11) 1)
9 empty 12) 38 ((9810) 1)
}?walls | gxs i gg 522;
e i
12 empty _J patch® Egg g gg E”"“E‘*T 3) 2)
277 e @i Eming
e 1
ik p §3° 32 44 ((3 5 10) 2)
== 45 ((3 1 4) 2)
surfaceFeatureEdges ... i Egg : gg g;
N H-1=ERfETlE 48 g&g 6 4))2%)
N N 49 ((11 6 9
I N T Dtypehi[empty] 50 ((11 7 6) 2)
51 ((0 3 2) 2)
52 ((2 3 6) 2)
53 ((11 10 5) 2)
54 ((11 5 7) 2)
55 )
[N

— - - 0
= = ARONAES [ petch®= |81 0
b 37 1/ palch&= | 2 08 CSEN2

T4



meshDictDYEfk

cfMesh settings from FreeCAD Model(.fcstd)'

=277 1IN OER
| Case | /home/dexcs/Desktop/backStep_simple
1 FoamFile —
3 version 2; maxCellSize minCellSize ;eat;.lre 30
4 format asciti; OLE
5 class dictionary; ot
6 location "system"; BRUATAR
7 object meshDict;
8 } OjbectName Type Cellsize Boundary nLayers Ratio
9 7 , ,  Layer ,
maximum cell size in the mé€sh (man| 1 inlet patch 2 = 3 1.2
L 2 outlet patch = 5 3 1.2
13 // minimum cell size allowed in the 3| |3 walls patch s = 3 12
14 //minCellSize H ' -
15 \ J \ )
F A IT Ry | N V) 1 = . . 7“‘/3“/
cellSizetEEA H 515 Export exit
BYRRT YT
(Type:region LL5t) boundaryLayer
[<Fzvo2—o1h
/ HBBEVANT YT
107 // refinement zones at the surface 69
108 // of the mesh (optional) 70 patchBoundarylLayers
109 localRefinement 71 {
. 110 { 72 }
bed' 41111 N 73 }

e OUCSEA2




Patch Type D{EIE

cfMesh settings from FreeCAD Model(.fcstd)'

=277 1IN OERM

meshnlck | Case | /home/dexcs/Desktop/backStep_simple

246 renameBoundary BE/I(SAS
247 {
248 newPatchNames maxCellSize | 0.583 minCellSize ;ena;t:ere 30
249 {
250 inlet BESED pyisxs
251 {
252 newName inleti™ , - Boundary :
253 type patch; OjbectName Type CellSize Layer nLayers Ratio
254 } . 1 = '
255 outlet 1]inlet patch = 3 1.2
256 { outlet patch = B 3 1.2
257 newName outlet; M h = —
258 type patch; 3jwalls patc r 3 1.2
259 }
260 walls T3y
261 { .
262 newName walls;_J EXpOFt Laad SXi
263 type patch; patch®
264 e
T } Z2Y: [P
! type
!“. 1. “(."‘ l'; "
-l

§.39 // OCSEN2




771 JL(F) cas

case directory:
IR1E D tfrcaseds: |

Tree

v i /home/dexcs
P i DEXCS
lwi Desktop

SULEE S D Tteration 0. Number of bad faces is ©

il OpenFOAM
» [wiTreeFoam

solver: [

TreeFoam_2.44-180708+dexcsSwak (0)

'§(M) REE) HEB((© v—IL(T) +&EF17(D) ~NILT(H)

simpleFoam v || endTime: 1000

checkMe 217 BCPn nR st
Al

dexcs@dexcs2017Test-virtual-machine: backStep_simple

dexcs@dexcs2017Test-virtual-machin... x [JFENEES

TreeFoam_term

Finished untangling the mesh

Found 1086 boundary faces

Found 12 corners at the surface of the volume mesh
Found 242 edge points at the surface of the volume mesh

7 5' C-"ropenl Ig
7AW EZHIBRLET

copy: /home/dexcs/Des

e eI

! « ¢ / 4/
§ 40 T/
"4

LcaseZ{ERL L £ 7,
case copy--—-> /home/de)

log onel) /home/de 0. Number of bad faces is ©

R Starting untangling the mesh
Iteration 0. Number of bad faces is 0
Finished untangling the mesh
Renumbering the mesh

Ma3): Finished renumbering the mesh

qGRenaming boundary patches

Bl Finished renaming boundary patches

ExecutionTime = 1.44 s ClockTime = 1 s

End

A g g n r—2ftEEoYhEL) I8 =S W~
/home/dexcs/Desktop blockMesh®D &7 bami=is: bashrc-FOAM-DEXCS
| backStep_simple blockMesh® 217 stopAt controlDict

v

ed

£°7




Ay 2 R

7 71ILF) casefEREZEE(M) RE(E)

case directory: /home/dexcs/Desktop

B7E D MR casess: W] backstep_simple
solver: [[§ simpleFoam

Q ¥ s A g

paraFoam®EEoption

paraFoam® L& 5L (option) ZEEL TLETL

E#IT> K (option)
© paraFoam
paraFoam -builtin (&fieldz F v 7 L7-RETIEES))

File
@ LQ! @ FF //) ) ¢

BRI

Pipeline Browser
& builtin:

@

.‘.0,9‘ * ' backStep simple.OpenFOAM

77 )

77 _

L1 Properties | Information

case c| Properties @

copy:

o # Delete 7

Search ... (use Esc to clear text) £53
é‘( o = Pro =
i perties (backStep_simple.Op

General Controls -

ParaView 5.5.2 64-bit
Edit View Sources Filters Tools Catalyst Macros Help

@@r{?@

» |} » Time: 0

X~ B

L_I‘L O® ﬁf“}“’ P S |

»

Surface With Edge v

O Layout #1 &
& 3D 6

+

» RenderView1

B0 ||

OCSEN2



maxCellSize

maxCellSize = (Ax + Ay + Az ) / 60
=(30+3+2)/60

=(0.58
« BT )L 5Tk
. <Hik
; ‘ B [m)
2

Y

28

ot OCSEr2
N e



INDARR BT 4

maxCellSize
featureAngle
boundarylLayer

i l43 e

OCSEN2




maxCellSize

R e e e
e e e o e

cfMesh settings from FreeCAD Model(.Fcstd)' oc

‘4

=277 1IN OER
( Case |

BENAS

maxCellSize minCellSize ;enagtlL:ere 130| |

RS AS

OjbectName Type CellSize BoLuar;cei?ry nLayers Ratio
1 inlet patch - il 3 12
2 outlet patch = =] 3 1.2
3 walls patch - i 3
T3y STESS
Export Load Toaas

l‘(

o> OCSEN2



featureAngle

cfMesh settings from FreeCAD Model(.fcstd)'

=277 1NOEM
Case

BENSAE

maxCellSize |0.2 minCellSize ffna;ge

ERSAS

OjbectName Type CellSize Boundary nLayers Ratio
v | ' | Layer _ |
1 inlet  patch = 1) 3 : 7.
2 outlet patch = & 3 1.2
3 walls  patch = [] 3 1.2
Fooay
Export . Load
| zE &R |
45/

AN

OCSEN2



boundaryLayer

cfMesh settings from FreeCAD Model(.Fcstd)'

F=27 71V OER
. Case

BENSAZ
. ’ : feature
maxCellSize |0.2 minCellSize Angle

EHNFAS

Boundary
Layer

1 inlet patch = ‘ 3 1.2

OjbectName Type CellSize nLayers Ratio

2 outlet patch 2 L] 3 1.2

3 walls patch = 1.2

Fooay
Export . Load

o

‘_%



boundaryLayer

e wall wall
LAV —EELL { {
nLayers 3; nLayers 9;
thicknessRatio 1.2; thicknessRatio 1.2;
} }

57 OCSEA2



BIERRER 77— XTI 71)L2

TreeFoam_2.44-180708+dexcsSwak (0)

backstep

Z71IL(F) casefERRZEE(M) RE(E) FHE(C) Y—IL(T) +EF17(D) ANILF(H)

/N — b == | = S | = S =g < )
Kt 2O ¥ s A R o S 2 % E g = P ==L R v~
case directory: /home/dexcs/Desktop OpenFoamigis: bashrc-FOAM-DEXCS
BI7E O iR casefs: il backstep startFrom stopAt controlDict

solver: [[3 simpleFoam latestTime v | endTime: 1000 v | R

Tree @ ;i—/. Desktop backStep
¥ | /home/dexcs
P i DEXCS

w |@iDesktop
~ backstep

[ ba\kstep, simg ,
o P_SImP cZATINOVYITRE.
» Ope

folderzAE £ 7.

BERWET 7T Al

e 4~ L

FRAXI Y7
: d consktant
1338 -

Documents ’ J system

Music

& W B O

log open

ranuanameing

p.29-30IZF2EH D

Allclean

HiEERBRDFEIE Pictures
TaE— Vidias Allrun

== Downloads #\, acketan Feokd.
- [ backstep festd

b 48 // g | 2

--




]

=1 e -
1VREa—
EFIL | 2R

FNILEEE
TV r—3>
v @ backstep

B 51

B i /5{%001

@ step1

@ frontwall
@ upperwall
@ backwall

W step2
@ outlet
@ lowerwall

BEmzEER 24 &
AIZZATL\S

G(‘)l’;
49

_EHERR

//

OO BEO S om § | oA @

tkstep:1 ¥

TAVEI(W) AT (H)

o EBB(CFHY Spython¥ 2 O(export.py)




S5 AR SR =
/\ DERER |

=277 1IN OER
Case /home/dexcs/Desktop/backStep
BENFAZ
maxCellSiz | minCellSize | feature (5,
, : Angle
ERIFA2
. : Boundary :
| OjbectName | Type | Cellsize . Layer nLayers | Ratio
1 inlet  patch 2| ] 3 1:2
2 stept | wall | { 0.1 ¥ s 12
3 frontwall |patch 2| ] 3 1.2
4 upperwall I wall I : I ™~ 2 I 1.2
5 backwall  patch 2| ] 3 1:2
6 stepz  |lwall | for & | 3 12
7 outlet  patch = ] 3 1.2
8 lowerwall I‘wall I = 3 1.2
Fooav e
‘,(-. ~ Export ' Load_ » exit . I ZEE I
50 OCSEN2
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FreeCAD</0O(ZR8dA3FLD

OCSEN2




< YOEmE DA (1/2)

miniCellSizelZgE L TL VALY

(FEE (X FTHE) h

(empty/patch/wall/symmetryPlane/region/overset)

maxCellSize DEIXET LY A XM /
Bl B RET B LI-EN SREFALN
ZEEILATHE e/dexcs/Desktop/ba featureAngle(30 (Z=H AT BE)
— . \
RKIRSNTWLS/N\—Y n b . , feature
DEZBINYRNT TS maxCellSize | 0.583 minCellSize Angle 30
nNTWo— .
RRN—YDAKREE HRNFRAEZ
v @ back ERAILAT
3 OjbectName Type CellSize BOLL;':’(;?W nLayers Ratio
YW, \ ~ | 1 inlet /patch -1 1(c G 1.2
@ inlet 2 step1 patch : 3 1.2
B sop 3 frontwall tch ' 3 =
@ frontwall Fontwa paxe - :
LAvY—%{tmddH&LT=
B upperwall 4 upperWall patch 3 A=
=] e il (25 L,
@ backwall < 5 backwall patch 3 58 OBCEE (RRERE)
9 stepz 6 step2 atch ' : — 1
outlet D B BoundaryLayer|[ZF v o< —hH A >
W lowerwall 7 outlet patch TWEW= LAY —(E L7y
\_ | 8 lowerwall |[|patch HWEIZIGLTFIvIT—I%AND
BREHT B7E
EREH Type DIEE d cellSizel¥ZERIZHGHTLNS

=HELALY

e 47
52 L
¢

DEIZISCTYH A XHEE AT #E

SEN2




=

FreeCADETILEST—RT7
1ILDIEFT UNTAZH A5
M) RELGSEEIZER

INTAIH NERLT

=277 1N OER
L~ | Case | /home/dexcs/Desktop/backStep
BENFAZ
maxCellSize | 0.583 minCellSize feature 30
Angle
HRAFA%
. : Boundary :
OjbectName Type CellSize Layer nLayers Ratio
1 inlet patch - m 3 1.2
2 step1 patch = = 3 1.2
3 frontwall patch - m 3 1.2
4 upperwall patch = N 3 1.2
5 backwall patch - B 3 1.2
6 step2 Eﬂ?d)mesthct’éEﬁﬁﬁl'ﬁE 1:2
EREA IS = L =L VB
| EEEZR TOYBELLEIZER) -
8 lowerwall p 2 B 3 1.2
! T
Export Load exit :

<Y OEmE DA (2/2)

e s from FreeCAD Model(.fcstd)’

{:A 411,; e
A 537 //

OCSEN2




FreeCADZ/ ROERAE(FRRE)

O TYOAOTHETETEDA/NTARNITEL/INSGAREETTY,

O BEAERSN HmeshDict, YO TERE TELLV/ AT AL
[T, =T ILICEESNT=N\TAIDHRBAXZESHTIAA
TIORLTHASINTEY CREBISHE) , INTARITEED (/)
=0T EITTEMNCTEIENEEET,

A ROITERMTAY Y ADIFMERTSLENGEELRERX. Ch
SDINTGAZZREIL TER TS A LI DEE N ZLHY
FIDTHELTSLY,

GE)cfMeshTIEIN /NS AIZZFHHE ST LT
H IT—OEHITEL EHRHINSEITTY,

L5 4 OCSEN2




~N=a7J)L

// keep template cells intersecting boundary (optional)
keepCellsIntersectingBoundary 1; // 1 keep or 0 only internal cells are used

// remove cells where distinct parts of the mesh are joined together (optional))
// active only when keepCellsIntersectingBoundary is active
checkForGluedMesh 0; // 1 active or 0 inact;ve

Figure 22 — keepCellsintersectingBoundary and checkF orGluedMesh

meshDict

meshDict

13

131 // keep template cells intersecting boundary (optional)

13 // keepCellsIntersectingBoundary 1; // 1 keep or 0 only internal cells are used
1334

134 // keep cells in the mesh template

135 // which intersect selected pathces/subsets (optional)
136 // it is active when keepCellsIntersectingBoundary

137 // is switched off

138 keepCellsIntersectingPatches

139 {

140 // patchName

141 // {

142 // keepCells 1; // 1 active or 0 inactive

143 // }

144 }

14]

14¢ // remove cells where distinct parts of the mesh are joined together (optional)
147 // active only when keepCellsIntersectingBoundary is active
144 // checkForGluedMesh 0; // 1 active or 0 inactive

14

OCSEN2
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