SYS Realize Your Product Promise™

JTabopaTopHasn paboTa 2
Body Fitted Cartesian - Femur

Fluid Dynamics Structural Mechanics Electromagnetics Systems and Multiphysics

Introduction to ANSYS
ICEM CFD



Pabo4as naHenb

Edit View Info Setti
A e BbiGepuTe Ha naHenu pa6ouyio

New Project... ) O\ ANPEKTOPUIO.
Open Project.. @@ — File > Change Working Dir...
Save Project... v D>
: — Bbibepute Femur

Save Project As...
Close Project... — Haxmute OK
Change Working Dir... Browse for Folder @@
Geometw ’ New working directory
Mesh £
Bloc king » C:h\usersimattiyiraining\aNSYS-ICEM-CFD-Intro_14.0_1st_edi
Attributes £ Fernur .
Parameters k =13 workshop-input-files A
Cartesian » {2) 2DPipelunct

() 3DEbowPart
Import Geometry > 3 giprfsjumt
Import Mesh 2 () EngineBlock

e rmur
Export Geometry 2 & HYAC. Hybrid
Export Mesh ’ () Stamping 3
Workbench Readers < == 8
Replay Scripts X
Exit [ C OK )] [ Cancel ]
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MMnopT reomeTpum

File

Edit View

Info

Workbench Readers

3

New Project...
Open Project...
Save Project...
Save Project As...
Close Project...

Change Working Dir...

Geometry
Mesh
Blocking
Attributes
Parameters
Cartesian

Import Geometry
Import Mesh
Export Geometry
Export Mesh

Replay Scripts
Exit

© 2011 ANSYS, Inc.

>

>

>

File -> Workbench Readers

BbibepuTte chann LeftFemur.agdb
(Design Modeler Geometry)

Haxmute kHonky “Open”

Mpexae yem nMNopTUpOBaTh
reomMeTpuIo, Nosfib3oBaTesib JOMKEeH
3aaTb HaCTPOMKM

lNMocTaBbTe ranky psifoM € MYHKTOM
Create Subset(s) from Named
Selections

OcTtaBbTe BblIOpaHHbIM MYHKT

Workbench defaults

Create Subset from Named Selection

e Named Selections moxeT ObITb

3agaHa B DM, Simulation nnu B
CAD naketax, Takux, kak UG NX,
ProE, nnu SolidWorks

lNMepenpoBepbLTEe HACTPONKU U

Haxmute Apply

December 16, 2014

Import using
Workbench Readers

Parts. Sizes

* Workbench defaults

" From tetin file

IV Import Geometry
—

Geometry Preferences
Create Subset(s] from

v Named Selection

I Create Material Points

v Import Solid Bodies

IV Import Surface Bodies

I” Import Line Bodies

|v CAD Attribute Transfer

CAD Attribute Prefixes ISDFEA;DDM

v Named Selection Processing

MNamed Selection Prefizes | LI

| 0K I Dismissl

Release 14.0




4

it Geometry

v/

= ]
( BALLJOINT
|42 BONESHAFT
{2 KNEEJOINT

o/ Curves
| Surfaces

Create
Show All
Hide All

Model
4 Geometry
—d Subsets
—{] Points

Curves
—[] Surfaces

BALLJOINT
BONESHAFT
et OUILEFT 1

© 2011 ANSYS, Inc.

Named Selections nosienssemcs kak Geometry Subsets
— OHM ncnonb3yrTcA ANA KOHTPOSSi NOCTPOEHUA Ha IKpaHe
— OHM MoryT ObITb NpeBpaLleHbl B YacTu

lNpeobpa3oBaHne noagMHOXeCTBa B 4acTu

Y6eautecb, YTO HaNPOTUB KaXaoro nogmMmHoxectsa B Parts
CTOMT rasnka

[ Eabs Fait ) — TMMpaBoi KHONKOW MbIWK HaXMUTe Ha“Subsets” n BbIGepuTe

“Create Part”
Kaxpasn yacTb Tena cdourypsl, cozaacrtca B pasgene PaufS

December1l ,



Global Mesh Setup

Mesh | » Mesh > Global Mesh Setup >

@EX‘K@I w\ @ Global Mesh Size

— 3apaute Max element
(MakcumasnbHbIU pa3Mep

Global Mesh Setup @ 3ﬂeMeHma) = 1 5
Global Mesh Parameters - — Haxmute Apply
‘ e Mesh > Global Mesh Setup >
Global Element Scale Factor VOIume MeShing Parametel‘
Scale factor 1.0 — B ctpoke Mesh Type
[ Display BblOepute “Cartesian”
Global Element Seed Size I - B CTpoOKe Mesh Method
e clement [ 150> BbIGepuTe “Body-Fitted”
L Lo — OcTanbHoe ocTaBbTe Mo
Curvature/Proximity Based Refinemel
YMOM4YaHuUIo
I~ Enabled .
| — B cTtpoke Refinement Type
- Bbloepute “Uniform”

— OTmeTbTe rankoun nyHKT
= Project Inflated Faces

|
(Applyﬂ 0K | Dismiss | — Haxmute Apply

5 © 2011 ANSYS, Inc. December 16, 2014

Kby Lk

Global Mesh Setup @
Global Mesh Parameters -]
VYolume Meshing Parameters
Mesh Type ICartesian ﬂ
Cartesian Meshing
Mesh Method |Body-Fitted Rd
Projection Factor IUEIS—
I Split Degenerate
I Create Pyramids
Refinement Type fUTﬁom——i
Aspect Ratio |111—
Iv Project Inflated Faces
[” Outer Bounding Box
[ S

Apply | oK I Dismissl
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Part Mesh Setup

6

Hacmpolika napamempoe cemku
Mesh -> Part Mesh Setup

— JOTO BbI3OBET NaHesib HaCTPOWKMU ANA 3aAaHMA NapaMeTpPOE
JleBOM KHOMKOM MbILWN HAXXMUTE HAa max size

— 3TO0 BbI30BET OKHO BbIOOpa eAMHOro 3Ha4eHUA Ansa Bcero cronodua

— WN3meHnTe max size Ha 5

— Haxmure Accept
JleBOM KHOMKOW MbILIN HAXMUTE Ha max size B ctpoke BONESHAFT

— TlomeHsanTe max size ¢ 5Ha 15
HaxmuTte Ha Prism

— [locne aToro HaNPOTUB Ha3BaHUA KaXX4oW YaCcTU NOABUTCA ranka
Y6epute ranky HanpotuB OUTLET_1_1

1:1 Part Mesh Setup

4 MAX SIZE
max size |5

%ept | Cancel |
V4

Ha)KMMTe Apply part / prism | hexa-core |maxsize |height | heightratio [nu
HaxmuTte Dismiss | BALLJOINT = = 0 5
Crtonbey Prism oTBe4YaeT 3a KOHTPOJb | BONESHAFT v 15 0 0
v
co3faHusA npucTteHo4yHoro crnosa B BFCart | KNEEJOINT v 5 0 0
| OUTLEFT_1_1 = 5

l

v Show size params using scale factor
I Apply inflation parameters to curves

™ Remove inflation parameters from curves

Apply

Highlighted parts have at least one blank field because not all entities

Dismiss

© 2011 ANSYS, Inc. December 16, 2014
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Initialize hexa blocking

7

Blocking | ¢

Create Block

Part |SOLID

Create Block

Initialize Blocks

Type |3D Bounding Box

Entities I

I Project vertices

I Orient with geometry
| 2D Blocking

IV Initialize with settings

Apply H 0K I Dismissl

© 2011 ANSYS, Inc.

December 16, 2014

Blocking -> Create Block

— OTOT Wwar No3BonsieT co3aartb CBOKO COGCTBeHHYIO CeTKy B
BFCart

— OTO No3BOSISAET HaM KOHTpoONnupoBaThb CryweHue ¢ noMmoulibo

3afaHnA OONOSIHUTENbHbLIX NapamMeTpoB pa3dneHnsa NpsAMbIX B
ICEM CFD Hexa’s

Initialize Blocks
— B cTpoke Type Bbibepute 3D Bounding Box

e 3T0 NO3BONUT HarNsA4HO NpPeAcTaBUTbL hurypy B
AeKapTOBOM NPOCTPaHCTBe, C NOMOLLbLIO 6rloKa

— Haxmute Ha nKoHKy “select geometry”
— KnukHuTe Ha UKOHKY “all” Ha naHesIu UHCTPYMEHTOR

*  Wnu HaxMuTe Ha KHony “a”, YToObI
BbIOpaTb BCE Teno

— HaxmuTe Ha Koneco MbILWKN, YTOObI
3aBepwuTb Nnpoueaypy

Select geometry

Release 14.0



Split Block

Blocking | C [lBa OCHOBHbIX LWIara ans pa36VIeHVIFI 3TOW getanu no KpasAam

* @ @ g @  Blocking > Split Block
e — Haxmute Ha nkoHky “Select edges”

Kak noka3zaHo Ha pucyHke, HaxaTtuem JIKM mbIWwKu Ha ogHOM

Split Block &) n3 pebep Gnoka, 3agante ceyeHume
Solt m// * He oTnyckasi neByto KHOMKY MbILK, NepeTawuTe cev4eHmne
: P A TakMm o6pa3om, 4TOOblI OHO OOpa3oBasno pamMky Kak
( /K A \ NS
KD S Y PUCYHKe
AR % e OTnycTUTe NEeBYIO KHOMKY, U NOCIe 3TOro HaXMuUTe Ha
éf? KOSeco MbILU, YTOObI NOATBEPAUTL CeYeHUne

Split Block
Block Select

= nOBTOpMTe npoueaypy Ansda cosgaHnsa BToporo cev4eHus

* Kak onucaHo NyHKTOM Bbille, crneayeT co3aaThb eLye
OOHO cevyeHue Ans KOCTU, TONMbKO C APpYrom CTOPOHbI
| e HaxmuTte Ha Koneco MbIlWKN, YHTOOLI NOATBEPAUTb

Edge | ceyeHue. MNocne 3TOro HAXKMMUTE Ha Kornece MbIiLNn

Copy distribution from Q el.l.l,é pas, YTOObl 3aKOHYUTb npoueaypy

nearest parallel edge

¢ AllvVisible ¢ Selected

A%

I Project vertices

Split Method
Split Method ]Screen select |
Apply I | oK I Dismiss ‘
\/Ceqel-me B ABY
8 © 2011 ANSYS, Inc. December 16, 2014 Release 14.0
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WSS Pre-Mesh Params

1 Model

[

Blocking \

FBLESSo LS

—{] Blocks cCounts
—L! Pre-Mi Projected Edge Shape

B—D Pl?tpsc.lu Projected Mesh Shape
— Meshing Set
—d BONE Shape Source
v, Simple
_% ' Color by Count
L VORFL show Edge Info
Pre-Mesh Params ‘@
— Meshing Parameters .

9

(@6 s

Recalculate Sizes
- Method

* Update &ll
" Keep Distributions
" Keep Counts

¢~ Curve->Edge
bunching

oK | Dismiss |

© 2011 ANSYS, Inc. December 16, @

* PasBepHuTe cTpoky Blocking B aepeBe moaenu

 [lpaBou KHONKOMU HaXXMuTe Ha Edges
— BbibepuTte nyHKT Bunching

— [ocne atoro 6nok 6yaeT pasnenéH YepTovykamu
Blocking -> Pre-Mesh Params

— Jta npoueaypa pa3bmMBaeT reoMeTpuIo Ha oTAesNbHbIe
Onoku

— Cnepgyrowunn war nepegact napameTtpbl u3 Part Mesh
Params B blocking

e WN3meHeHuUe pa3mepos
Bbi6epute meton Update All
— Haxmute Apply




Blocking ’

Pre-Mesh Params FBLEOL KD

Pre-Mesh Params @
- : * Pre-Mesh Params -> Edge Params
| Mes'";g Pargmeters =« HaxmuTe Ha UKOHKY “Select edges” u HaXXMUTe NeBoN KHOMKON
ﬁ S MbILIW Ha OQHO U3 LeHTPanbHbIX pebep (Kak noka3aHO Ha PUCYHKe)
— B 3aBUCMMOCTM OT pa3bueHuni, KoTopble Mbl caenanu paHee,
Ee0373 1 Ha pébpax 6noka 6yaeT oTo6paxeHo 26 y3nos
Length | 360035 — B cTtpokax Spacing 1 v Spacing 2 3apante 3Ha4yeHme “5”
Nodes |25 = « 3710 GyAeT COOTBETCTBOBAaTb pa3Mepy 3M1eMEHTOB Ha
Mesh law IBiGeometric | KOHLLax
spacing 1[5 | 9.65553 — B cTtpokax Ratio 1 n Ratio 2 3apnante 3HavyeHune “1.2”
[ Spl Linked | | — MocTaBbTe ranky pspom ¢ Copy Parameters
Ratio1 [1.2 jisa — B cTtpoke Method BbiGepute “To All Parallel Edges”
Spacing 2 [[5 [9.80915 —  Haxmure Apply
[ Sp2Linked | |
Ratio 2 |[1.2 |1.50981 |_
Max Space |15 |14.81

I” Spacing Relative
I” Nodes Locked

I” Parameters Locked

IV Copy Parameter

Copy

Method lToAll F’aralleIEdgegs v __I
Cappy [ ok ] Dismiss |

10 © 2011 ANSYS, Inc. December 16, 2014

Bbi6op ogHOM U3
LeHTpasibHbIX
NMVUHUA

Release 14.0



Write Cartesian Grid

Edit View Info Settings e File -> Save project As

1

Blocking

New Project...
Open Project...
Save Project...
Save Project As...

Close Project...
Change Working L

Geometry
Mesh

Attributes
Parameters
Cartesian

© 2011 ANSYS, |

Open Blocking...

Load from Unstruct mesh
Save Blocking...

Save Blocking As...

Save Blocking - 4.0 format...
Save Unstruct Mesh

Save Multiblock Mesh
Write Super Domain

Write Cartesian Grid

Close Blocking...

CoxpaHuTe NpoeKT noa HasBaHnem Femur.prj

) (N
@ 0 » File -> Blocking -> Write Cartesian Grid
| hdl il |

3Ta npoueaypa otoobpas3nUT paHee yKasaHHble
pa3bneHns u cryweHUA CeTKM Ha AeKapToBOM Ornoke

®aun (FEMUR.crt) coxpaHuTca
B AUPEKTOPUU NpOEKTa

OToGpaxeHne Ha AeKapTOBbIN
Ornok oyaeT BbIrnsaaeTb Tak

E}‘amu&munnmiﬁa
LA e
ERAREEEELAEE



Compute Mesh

Mesh |
= . Bb|6epwre Mesh > Compute Mesh > Volume Mesh

%%‘N\“ ﬁ $‘ B cTtpoke Mesh Type Bblﬁep.VITe “Cartesian” n B Mesh

12

Method BbIGepuTe “Body-Fitted”
Compute Mesh — Volume Part 6yaet 3agaH aBToMaTM4eCcKu B Aepese
— B paspene Enforce Split B method BbiIGepuTte “Initial”

Compute a
e [1nsa aToro mbl U co3panu aekapToBbin ¢pann
— , Haxmunte Ha UKOHKY ¢hpanna, Hanaute u BbiGepuTte chpamn
Volume Mesh blocking.crt, kKoTopbIN Mbl co3aanu paHee
Mesh Type [Cartesian = . ﬂpumeq?Hue: 00uH u3 amux ¢hatizioe Haxooumcs 8
y4ebHou dupexkmopuu (FEMUR_Cart.crt)
Enatesuus Meesh — B Inflate Parts BblGepuTe “Defined
Mesh Method |Body-Fitted R4  JOT0 genctBue 6yaet ucnonb3oBaTtb Part Mesh
- Params ans KOHTpons npmMcTeHkKa
Yolume Part Name linherited ¥
e — Haxmute Compute ]
i =  Ecnun Bam GyaeT npeanoxeHo coxpaHuTb cawnn,
A BBeAWUTE Ha3BaHME U COXpaHUTe
b [E— * BFCart npedcmaerlﬂem cobol nepuoduquIfuu
_ npouyecc, Komopabil Ucnosib3yem rnocsie0Hul
Ll coxpaHéHHbIU ¢halin
Inflate Parts |Defined Rd

b

Compute H oK I Dismissl
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Mesh

e [locTpOEHUE CeTKU 3aUMET HEeKOTopoOe BpeMAl.

1:1 11 -1q + + 3 + : '- L 7F1| L 3 i (: + 15 15

CryweHune ctaHoBUTCA 6onee
peaknm bnunxe K LLeHTpY Tena

I}

L |
|

2 R 23
|
A g I,_... — = o E: S — 7]
! T e e e | T T s 2 o o ot ; A
# S — : ¥ Tt T *
B | = 2 — | 1 I
40 + + f $ t by } } } ( + + v 12 15

 [lpumevyaHue: 3Ta ceTKa
rekcasgpuieckoro tuna. Tak xe
ANs NOCTPOEHUA MOXHO
MCMNONb30BaTb CETKY
TeTpas3apuyeckoro Tuna, 4Tto
nones3Ho, Kkorga curypa umeet
pe3Kkue 4epTbl.

OcTpble yrnbl Bbi3bIBalOT NpobnemMsbl ¢
BFCart, ecnm oHM He BbIPOBHEHbI
BOONb HanpaBrneHusa ocen XYZ

13 © 2011 ANSYS, Inc. December 16, 2014 Release 14.0



Cutplane View

o Model ‘ * B pepeBe moaenu Haxmute NMKM Ha Mesh
77 Geometry Show CutPlane | * Bbibepute Cut Plane -> Manage Cut Plane

1 Subsets

Element Numbers

Color by Quality

Shrink 10%
Shrink 50%
> Shrink Node Pos

Dot Nodes
Node Numbers

Manage Cut Plane @

— ¥ Show CutPlane | ~

—

vV Show whole elements

—
Citethod [by Cosflicents _v1>

A |0
By |1 gLl
Bz |0

D |-2.5522146600347

Fraction Value: A~
s [ (1) =
sy [ ok ] Dismiss |

e Bbibepute B cTpoke Method “Middle Y Plane”
* B pepeBe monenu Bbibepute Mesh -> Volume

e YctaHoBuTe NonN3yHOK B Fraction Value Tak, 4ToObl ObI51I0 BUAHO
ceyeHue Tena no ueHTpy (3agante 3HavyeHue paBHoe 0.5).

— [lonpobGyuTte ana cpaBHeHUA apyrue mMetoAbl

 Koraga ceyeHue GyaeTt B HY)XXHOM NO3ULIUM,
OCTaHOBM!TE NOJI3YHOK B 3TOM MecTe

— HaxmuTe kHonKy Create mesh subset

— Bbl MOXeTe npocmoTpeTb ux no3xe yepe3 Mesh
NOAMHOXeCTBO B AepeBe Moaenu
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