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Purpose/Goals

Ansys ICEM CFD is a general purpose grid generating program
® Grids for various solver types can be produced

— Fluid analysis (CFD)

— Structural analysis (FEA)

— Electromagnetic, and more

* The terms “mesh,” “grid,” and “discretizing the domain” all refer to the same thing

The purpose of this course is to teach the basic tools and methods for
generating meshes with Ansys ICEM CFD

Geometry import/editing

Meshing (surface meshing, tetra, prism, hexa, hybrid meshes)

Mesh Editing (smoothing, error checks, individual element editing)

Solver setup

Best meshing practices will be shown as well as the tools needed to produce
them

© 2014 ANSYS, Inc. September 22, 2014 2 Release 15.0



What is a Mesh?

Mesh

Model comprised of elements used to
discretize a domain for numerical solution

— Structural

— Fluid dynamics
— Electromagnetics
— Other

Elements
— OD — Node element

* Point mass

* Constraint, load location
— 1D - Lines

* Bars, beams, rods, springs

e 2D mesh boundary

© 2014 ANSYS, Inc. September 22, 2014 3

» 2D — Surface/Shell
— Quads
— Tris
— Thin sheet modeling
— 2D volume
— 3D mesh boundary

* 3D - Volume
— Tetra
— Pyramid
— Penta (prism)
— Hexa
— Solid modeling
— 3D fluid modeling

* Formats
— Unstructured
— Block Structured
— Nodes

* Point locations of element
corners

Release 15.0



Ansys ICEM CFD Features

 Geometry Creation/Repair/Simplification
— Including Mid-Plane Extractions/Extensions
— Most geometry intended to be imported
 Powerful Meshing tools

— Tetra/Prism from CAD and/or existing surface
mesh

— Shell meshing: structured, unstructured

— Hex-dominant, swept, Structured hexa,
Extruded quads, Body-fitted and stair-step
Cartesian, hexa-core

— Hybrid meshing (merging, multi-zone)

 Advanced mesh editing

« Solver Setup — common BC'’s

* Output to 100+ Solvers

« Scripting ... and much more...

© 2014 ANSYS, Inc. September 22, 2014 4
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GUI and Layout

Utility
Ilcons

© 2014 ANSYS, Inc.
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'] Bodies

Model
Tree

s’ BOLT_SIDE2

-]

—ad CLAMP
—a GEOM
—ad HOLE
[ LEDGE d
Smooth Elements 3
Globally )
Quality =1
Smoothing iterations |5 §|
Up towalue |0.20
Criterian |Aspect ratio j
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File and Directory Structure

Use of many files

Not one large common database
* For faster input/output

All files can optionally be associated within a Project
* Establishes working directory when opened or saved
Settings (*.prj) file contains associated file names
Primary file types:
* Tetin (.tin): Geometry

— Geometry entities and material points
— Part associations

— Global and entity mesh sizes

— Created in Ansys ICEM CFD or CAD Interface
* Domain file (.uns)

— Unstructured mesh blk
* Blocking file (.blk)

e uns
— Blocking topology —
* Attribute file (.fbc, .atr) = | =
— Boundary conditions, local parameters & element types f_b_ B i — A
. IDC - — e
* Parameter file (.par) — R =
— solver parameters & element types = rpl —

* Journal and replay file(.jrf, .rpl)

— Record of performed operations (echo file)
© 2014 ANSYS, Inc. September 22, 2014 6
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ANSYS Model Tree

To toggle on/off various sections of the

Model
Geametry mOdEI
Puoints
i v Show Full R .
Show Simple Main Categories are:
BT Show Simpler .
“Egﬁﬁ:‘ﬁ Show Simplest * Geometry, Mesh, Blocking, Parts
= Wire Frame * Local Coord Systems, Element Properties,
Salid .
L | Coord 5
e oS | Conne.ctors, Dlsp'lacements, Loads and
o/ Surface Properties Grey Scale Material Properties
» Shell (ISHE) Transparent

o Line Froperties
o Rigidbeam (PEE3) | o onee o™ Toggle check boxes to blank/unblank
» Spring (FELAS) Sk BRI
o/ Rigid beam (RBEZ) Show Surface Thickness

o Point Properies

- * Blanked/inactive
o Mass point (COMNKMZ) Tetra Sizes

W Displ t Hexra Sizes N .
oz ot * Visible/active [ I.I'
W CCCS Show Surface Mames
Show Surface Info ) .. .
M o Blork Sufaces * Partially visible/active: some sub members
‘/‘EEEE Ustzeals Al Seiees turned on, some turned off

Show Only Surfaces

‘/V;EFtF? 8 Show Attached Points

7 ER127 & houw Aftached Curvas Click on plus sign to expand tree

baterial Froperies Fename Surface
Isotropichat] * Expose sub members

|sotropichdatd

= o Right mouse click on each item for display

= options
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Model Tree: Parts

Parts

* Grouping of mesh, geometry, and blocking entities

Local Coord Systems — Based on boundary condition/property
Elerment Propeties

Displacements

— Based on mesh size (can set mesh size by part)

— Based on functions that work by part selection

e Aashd.

. — Just to partition large model
ETODM 00

Shaws & . oge eg e
S o Al * Left click to blank/unblank all entities within part

A ETGDHDE Rewverze Blank Al ° . .
o/ ETODIS? o B \ Cf)lor coded: Part name matches entity screen
o ETIDZ32 Collapse Al display

o PEOP134 Blark Selected

ET1D233 Restrict Selected * Right Mouse Button on Parts to access:
ET1D234 Delete Empty Parts
Y ET1D235 Ulifepe Bl — Create Part
o ET1D236 Edit Attributes — Create Assembly
Part tMezh Setup
» "Giood" Colors — Delete Empty Parts
e Color By Material
Blamk — Etc.
Show
Add to Part <= r : i
NI, RMB on specific part names allows options to modify or
Change Color delete the individual parts
Rename
k i ___— Properties are shown as a sub branch of the part

®* Double Click or RMB > Modify to modify element properties
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Help

|§ Documentation for ANSYS ICEM CFD 14.5

e G o

Hide Print  Options

Contents ‘ Search |

= Z3 Documentation for ANSYS ICEM CFD
[Z2) Release Notes
= £3 Help Manual
(23 Main Menu
(2 Selection Options
(27 Display Tree
= 3 Geometry
s Por]
(23 Create/Modify Curve
|27 Create/Modify Surface
[Z3 Create Body
(27 Create/Modfy Faceted
(L Repair Geometry
(23 Transform Geometry
Restore Domart Ertities
[£] Delete Point
@ Delete Curve
@ Delete Surface
2] Delete Body
2] Delete Any Entity
(23 Mesh
(23 Blocking
(23 Edit Mesh
(L1 Properties
(23 Constraints
(23 Loads
(23 Solve Options
(23 Output
[Z3 User Manual
(23 Tutorials
(£ Programmers Guide
(23 Installation and Licensing Documentatic

mg\’q Documentation for ANSYS ICEM CFD 14.5

Help Manual | Geometry
Geometry Screen Select

Create Point

m

++ﬁ The different options for creating points are shown below.

Create Point @

Part ==
M ame

Create Point
|II X¥zZ z “ . o
X% e

=]
Lpply | aK I Cancel |

+ Part

\

Create Point

The part name for the newly created point. The default naming behavior can be
set m Settngs > Geometry Options.

+ Name

 Bubble explanation with

cursor positioning
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Scripti
SYS Crl ptl ng ipReplaycontrol = ﬂ@
. Operations in script
Scripts can be run and recorded from the | reame oo -
R . . 2. ic_uns_diag_reset_degen_min_meax
Fl Ed v | f H ic_uns_subset_create smoo a_maj
- ' = " Flle menu fl ic:uns:suEse::c:reaIe smoo:::csjho_w_rse?p 140
=3 PrDjEE’t... 5. ?C_uns_subset_conf.igure smooth_show_map -shade flat_wire -co
Open Project. * Replay Control T e i
SEve PI’DjEE’t... 7] Opens a Window to record and g::E:E:E:Eni:tgréi?neot_off_gdzn__mmai;_gf;iyprism_warp_weightU.E e
Sawve Project As.. edlt Commands
Cloze Froject..
Clyatney= Vitarlding Bl — Step through your process on a
Geometry b test model first to print the a | ol
Mash > d W Fecord (after current) [ All commands
EHESk' b comman S Dioane Do all Do range Skip
ackln
g — Then delete the unnecessary Losd Save Edit iner
Attibutes > Delete one Delete all Delete range Fenumber
Parameters » commands 2
] , ) ) . [ Alwaysupdate [ lgnore errors Stop Clean
Canesian — Edit the script such as replacing oo |
liggerithioete] file names and command
Impornt Geametry 4 . 5
import Mosh ) arguments with variables
Export Geometry e The command names are descriptive of Info Settings ‘Windows | Help
Export Mesh ’ the aCtlon Help Topics
Tutorial Manual
— Help > Programmer’s Guide documents User Manual
the ICEM CFD commands Outpt Itertaces
Py * The first section, ICEM CFD Scripting oo & Heeneing Gue
oad scrptnie
. l 1 i Legal Matices
Runfmm scrlp.tflle BGSICS, gives you a C]UICk start to R
2 RECEIEN ECTE scripting with ICEM CFD About ANSYS ICEM CFD
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Workbench Interactive Link

Ansys ICEM CFD can be accessed from Mechanical and Meshing Application

 Insert a meshing method
— MultiZone
— Patch Independent tetrahedrons

e Set Write ICEM CFD Files to
Interactive

e Generate mesh

¢ Edit or remesh within ICEM CFD,
save project, then exit ICEM CFD

n Don'’t edit geometry in ICEM CFD

WP ICEM CFD 15.0:
File Edit View Info Settings Help

& B EHBE o
B0 R E RS

il Model
il Geometry
Wl Parts

Geometry Mesh |Blocking |

INEDESS
l =

I{P Save

Save current project
first?

No | Cancel

September 22, 2014
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‘i:l B : Mechanical Model - Mechanical [ANSYS Multiphysics]

File Edit View Units Tools Help || @ =% ?/Show Errors T8 [ [ A @ €
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= Project :
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5 = Update i
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Geo.m.e}ry 1 Body 21 Clear Generated Data G Match Control
- ?“'"'"”“ db Rename (F2) 8 Pinch
uppressed bla i
Method Quuitizone : A Inflation
Mapped Mesh Type = Start Recording

Surface Mesh Method
Free Mesh Type Not Allowed
Element Midside Nodes |Use Global Setting

Program Controlled
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Source Program Controlled
5| Advanced : Geometry /Print Preview }Report Preview/
Preserve Boundaries Protected
Mesh Based Defeaturing | Off Messages
Mini |Tex‘t
rite ICEM CFD Files Interactive
1Cre” . " -
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Workbench Project Schematic

Ansys ICEM CFD can be inserted into the Workbench project schematic from the
Component Systems and linked with other systems

N Unsaved Project - Workbench

Flie View Tools Units Extensions
@ Project

glImport... |

Toolbox o ox
——

~

B Static Structural (Samcef)

ITI Steady-State Thermal

W steady-state Thermal (Samcef)
&Y Thermal-Electric

& Throughflow

Eed Transient Structural

Bz Transient Structural {(Samcef)
™ Transient Thermal

™ Transient Thermal (Samcef)

|EI Component Systems

&4 BladeGen

@) CFX

& Engineering Data
i Explicit Dynamics (L5-DYMNA Expo
External Data

@ External Model

(@@ Finite Element Modeler
B Fluent

g Fluent (with TGrid meshi

ICEM CFD
Mechanical APDL
ﬁ Mechanical Model

@ Mesh

I Mirrnenft Offica Fyral
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Help

Reconnect Refresh Project # Update Project

Project Schematic

1
2 0 Geometry + 2
Geometry

-

B
14 ICEM CFD

@ Model I
ICEM CFD

12

-

C

|
2§ setup ®
3 @ Soluton ? ,

Fluent

D

|
2§ setup ®
3 Solution ¥

4 @@ Results %

F |
CFX
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Getting Help
1. ANSYS Customer Portal

https://support.ansys.com

Contains over 50,000 support assets powered by a modern web user
interface and powerful search engine.

7

\

Classroom Training
Webinars
Service Requests

7

Product Assets

N\

Latest Release
Updates

Tools

Previous Release(s)

Solutions
Conference Proceedings

Documentation
Training & Tutorials

Support ‘

Products ‘

2. Call 1-800-711-7199

3. Email techsupp@ansys.com
These last 2 methods will be routed through the dispatcher

© 2014 ANSYS, Inc.
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Downloads ‘

Knowledge
Resources

Class3 Reports
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mailto:techsupp@ansys.com

WSS Customer Portal

%m} Welcome “I‘ i \’3‘\"9
== :

I
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Submit and review service requests

If you cannot find the answer to your question within the ANSYS Customer Portal then
you can submit a service request. A member of ANSYS technical support will then get
back to you with advice or a solution.

Download the latest software and updates

Download ISO images if you wish to create a DVD which is recommend for installations
on multiple computers and allows you to keep an archive of the installation for later re-
use.

Individual downloads can also be selected if you have a limited speed internet
connection.

Download classroom and video training material

Training and tutorial material are available for both a broad range of ANSYS products
and user’s experience. Search the hundreds of courses available and improve your
knowledge of ANSYS software.
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Let’s Explore the GUI with a simple
practice part

File > Import Geometry (parasolid or acis)
Show menu locations
Mouse controls

Change display options
* Solid/Wire, simple/full
* \iews/Save view

Create Part
* Parts concept

Overview process
* Create/open/Save Project

* Build topology
* Define global and local mesh sizes
* Create volume mesh

* Edit/check quality, smooth

* Set up and write out to solver
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