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Local Mesh Controls

What you will learn from this presentation

* Local mesh controls (Mesh sizing, Refinement, Match control,
Inflation, etc)

* How to apply local controls?
* Effect of local controls on mesh

2 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Preprocessing Workflow

Geometry Creation

Geometry Import

2

Geometry
Operations

[ Sketches and |
:>\ Planes
=) 3D Operations

Sweep, etc

Extrude, Revolve,

J

Geometry Import
Options

S

]

Direct CAD/Bi-
Directional CAD

o

J

3 © 2011 ANSYS, Inc.

=>[ 3D Operations ]

\

Boolean, Body

etc

Operations, Split,

|

7

>

Geometry
Cleanup and
Repair

March 5, 2012

Automatic
Cleanup

4 Merge, Connect,
Projection, Flow
Volume
Extraction, etc

.

J

=>,

Meshing
Methods

)

Hybrid Mesh: Tet,
Prisms, Pyramids

~

Hexa Dominant,

Sweep meshing
\

7

Assembly
Meshing

\

Global Mesh
Settings

A\ Y4

Local Mesh
Settings

Sizing,
Body/Sphere of
Influence, Match

Control, etc

J

-
1 Fluid Flow {(CF3)
2 @ Geometry v
3 @ Mesh v
4 @ setp =
S i Solution P
6 @ Results =
Fluid Flow
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Meshing Process in ANSYS Meshing

Specify Global Mesh Settings ]
1

4 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Local Mesh Controls

Control the mesh locally
* Depends on the “Mesh Method” used

Local Mesh Controls are:
* Sizing
— For Vertex, Edge, Face and Body
* Contact Sizing
— For Edge and face
* Refinement
— For Vertex, Edge and Face
* Mapped Face Meshing
— For Face
* Match Control
— For Edge and Face
* Pinch
— For Vertex and Edge
* Inflation
— For Edge and Face

Only Sizing and Inflation local controls are &

available for CutCell meshing

5 © 2011 ANSYS, Inc. March 5, 2012

Non-CutCell meshing local controls

/B [ |
I -
'./é lUpdate @,‘ Sizing

w'& Contack Sizing

- Generate Mesh
- ﬁ. Refinement

Preview 4
. Mapped Face Meshing
Shiow L4

ﬁ Match Control

H Pinch

2] Clear Generated Data £ Inflation

Tj Create Pinch Controls

gk Rename

CutCell meshing local controls

/o [ '
'.j Update A% Inflation

'.} Generate Mesh

/| Clear Generated Data

sk Rename

The latest control added on a particular entity
overrides any prior controls

Release 14.0



WWSEl Sizing

Recommended for locally defining the mesh sizes

You can only scope sizing to one geometry entity type at a time

i Method

@,\ Sizing

a"I,‘ Zonkack Sizing

* For example: you can apply sizing to a number of edges or a number of faces, but not a mix of | £ Refinement

edges and faces.

Four Types of Sizing option

Number of Divisions specifies number of elements on edge(s)
Body of Influence specifies average element size within a body

Sphere of Influence specifies average element size within the sphere

Sizing options vary depending on the entity type chosen

Element Size specifies average element edge length on bodies, faces or edges

BB mapped Face Meshing
figd Match Control

# Pinch

A% Inflation

Outline

| Project

= (&g Model (B3)

+- Al Geometry

+- pats Coordinate Systems

- _/f@ Mesh

ﬁ,‘ Edge Sizing <« um—

Entity/Option | Element Size| Number of Divisions | Body of Influence | Sphere of Influence
Vertices X
Edges X X Requires a
Faces X _| Coordinate
. system for
Bodies X X the sphere
Advanced Size
Only Element Size type is available for Function in Global
CutCell meshing settings should be
disabled
6 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Sizing : Edges

Sizing Type:

Element Size

Details of "Edge Sizing” - Sizing

Edge meshed with constant
element size of 60mm

=] Scope
Scoping Method Geometry Selection
GEomekry 1 Edge
[=|| Definition
Suppressed ]
Type Element Size  «umm—
Element Size &0, mm L=
Behawior Soft
Curvature Mormal Angle | Default
Growkh Rate Default
Bias Type Mo Bias
Sizing Type:

Number of Divisions

Details of "Edge Sizing” - Sizing

Edge meshed with 10
elements

=] Scope
Scoping Methad Geametry Selection
Geomekry 1 Edge
[=|| definition
Suppressed Mo
Type ey | umnbet of Divisions
Mumber of Divisions 10 P
Behavior Soft
Curvature Maormal Angle | Default
Growth Rate Default
Bias Tvpe Mo Bias
© 2011 ANSYS, Inc. March 5, 2012

A

The Curvature Normal Angle and/or the Growth Rate
maybe not displayed depending on the ASF used
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Sizing : Edges (Contd...)

Bias Type and Bias Factor 1 Methad

@,\ Sizin
Specify the grading scheme and factor " .;Dnict Sizing
* Bias Type: grading of elements towards one end, both ends, or the center &b, Refinement

BB mapped Face Meshing
figd Match Control

# Pinch

A% Inflation

—|| definition -| Definition —|| Definition

Suppressed Mo Suppressed Mo Suppressed Mo

Tvpe Mumber of Divisions Twpe Mumber of Divisions Tvpe Number of Divisions
Mumbet of Divisions g Mumber of Divisions a Murnber of Divisions g

Behavior Soft Behavior Soft: Behavior Sioft
Curvature Mormal Angle | Default Curvature Marmal Angle | Default Curvature Mormal Angle | Default
Growth Fake Defaulk Growtkh Rate DreFaul: Growth Rate Defaulk

Bias Type — Eias Type — Bias Type —
Eias Factar 5 Bias Factor 5. Bias Factar 9,

8 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Sizing : Edges (Contd...)
Behavior

Soft: Sizing will be influenced by global sizing functions such as those based on
proximity and/or curvature as well as local mesh controls

Hard: Size control is strictly adhered to

* Transition between hard edges (or any edge with bias) and adjacent edge
& and face meshes may be abrupt

» Hard edges or edges with bias will override Max Face Size and Max Size

i Method

@,\ Sizing
a"I,‘ Zonkack Sizing
ﬁ. Refinement

BB mapped Face Meshing
figd Match Control

# Pinch

A% Inflation

properties | R o Sizing
Detkails of "Edge Sizing" - Sizing n
- Scope Bias Type
=l Mesh Scoping Methad Geometry Selection Bias Factor
‘,@_‘ Edge Sizing
Genmetry 2 Edges
Details of "Mesh" R | |/= Definition
= Defaults Suppressed Mo
Physics Preference CFD Type Mumber of Divisions
Solver Preference Flusnt Mumber of Divisions 4 D | nﬂ uen Ced by g I o) bal
Relevance 0 Behavior Soft  C— . )
|| sizing Curvature Mormal Angle | Default PrOX|m|ty advanced
Use Advanced Size Function | On: Proximity <« iarowkh Rabe Default 3 i
Relevance Center Coarse ! Bias Type Mo Bias S Oft size fu n Ctl on.
Initial Size Seed Ackive Assembly Edge Sizing
Smoothing Medium J@* =="==-
Transition Slaw Details of "Edge Sizing" - Sizing a ’-"‘--
Span Angle Center Fine -I| Scope -.-.==
Proximity &ccuracy 0.5 Scoping Method Geometry Selection --=-
Numn Cells Across Gap |5 < GEOMmELry 2 Edges <---l-
Min Size Default (2,05710 mm) - Definition ..---".
Max Face Size Default {205,710 mm) Suppressed Mo | .-l'A'-l
Max Size Default (411,430 mm) Type Mumber of Divisions --l-‘-- .
Growith Rate Default (1.20) Mumber of Divisians |4 — --- No influence from other
Minimurn Edge Length 311,760 mm EBehavior Hard ] - .
: : Bias Tvpe Mo Bias Hard gIObaI Settlngs
9 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0




WSSl Sizing : Faces

Element Size

Defines the maximum element size on the face

i Method

@,\ Sizing

a"I,‘ Zonkack Sizing
ﬁ. Refinement

BB mapped Face Meshing

ﬁ.‘ Face Sizing
Details of "Face Sizing" - Sizing ﬁ Match Control
- Scope % Pinch
Scoping Method Geometry Selection h InFlation
Geometry 1 Face
—|| definition
Suppressed Mo
iy o Face meshed with
Element: Size 0.2 MM —
Behavior saft constant element
Curvature Normal Angle | Default ;
Growth Rate Default Slze
ﬁ,‘ Face Sizin
&

N/
N

Details of "Face Sizing” - Sizing

K

N

-1| Scope

Scoping Method Geometry Selection '
aearmetr 1 Face "
= Deﬁnitiin nﬁ?

Suppressed Mo 2’4

Type Element Size i‘h
Elerment Size Default

Behavior Soft "" H
Curvakture Mormal Angle | 10.0° <— g"v Edge cu rvature IS
Growth Rate 120 resolved

10 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Sizing : Body (volume) o veres

@.\ Sizing
Element SIZE a"I,‘ Contack Sizing

,ﬁ. Refinement
Defines the maximum cell size on the Body B Mapped Face Meshing

figd Makch Control

&1 Finch
A% Inflation

Tetrahedron patch CutCell

conforming mesh mesh

v

. ﬁ.ﬁ Biody Sizin: .
Without Without
. Details of "Body Sizing" - Sizin a .
body sizing T body sizing
Scoping Method Geomekry Selection
Geometry 1 Body
[=l| Definition
Suppressed Mo
Tvpe Element Size
Element Size 2. mm
Behavior Saoft
Curvature Mormal Angle | Default
Growth Rate Default
With body Body me§hed V\(lth max With body
sizing cell size defined sizing

11 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Sizing : Sphere of Influence

Sphere of Influence : on Vertex

— Available with or without Advanced Size Functions

— Inputs:

Sl 'S

phere radius and Element size

* Center of the sphere is defined by a model vertex

i Method

@.\ Sizing

a"I,‘ Conkact Sizing
,ﬁ. Refinement

BB Mapped Face Meshing
— Sets the average element size around the selected vertex @ "euhconol

&1 Finch
A% Inflation

= J% Mesh
ST

Details af "Wertex Sizing" - Sizing

f N e [
[ —— o 14.0

—
W

-|| Scope
Geometry Seleckion
1 Wertey g —

Scoping Method
Geometry
—|| Definition
Suppressed [l
Tvpe Sphere of Influence
e
0,35 MM < G—

Sphere Radius |10, rmm
Elerment Size

AN

12 © 2011 ANSYS, Inc.

» Good resolution at the vertex

» The element size will be applied to all entities
connected to the selected vertex

March 5, 2012
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Sizing : Sphere of Influence

Sphere of Influence : on Bodies
— Available with or without Advanced Size Functions

— Constant element size is applied within the confines
of a sphere

— Use coordinate system to define the center of the
Sphere

|- i Coordinate Systems
‘;;.r‘:;_ Global Coordinate System
S My LCS

- ,/% Mesh
/B

Details of "Body Sizing" - Sizing a

Biody Sizin:

-|| Scope
Scoping Method | Geometry Selection
GGeomekry 1 Body
-1 Definition
Suppressed Mo
Type Sphere of Influence
Sphere Center My |75 < m—
Sphere Radius |10, mm <e—
Element Size 0.3 mm — <Cu—

i Method

@.\ Sizing

a"I,‘ Conkact Sizing
,ﬁ. Refinement

BB Mapped Face Meshing
figd Makch Control

&1 Finch

£ Inflation

13 © 2011 ANSYS, Inc. March 5, 2012
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Sizing : Bodies of Influence

14

Bodies of influence (BOI)

— Lines, surfaces and solid bodies can be used to refine

the mesh
— Accessible when ASF is On

— Not available for CutCell meshing

Surface BOI

i Method

@.\ Sizing

a"I,‘ Conkact Sizing
,ﬁ. Refinement

BB Mapped Face Meshing
figd Makch Control

&1 Finch

£ Inflation

Line BOls

Solid BOI

& The ‘Body of Influence’ itself will not be meshed

© 2011 ANSYS, Inc. March 5, 2012
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Mapped Face Meshing oo

@.\ Sizing

* Creates structured meshes on selected mappable surfaces Ec'ﬂnmct Sizing
Fefinement

— Mapped Face Meshing with advanced control is supported for B repped Face veshing

* Sweep, Patch Conforming, Hexa Dominant @ Match Control
* Quad Dominant and Triangles ? f;::tim

— Mapped Face Meshing with basic control is supported for
* MultiZone A - b
e Uniform Quad/Tri and Uniform Quad # pdte

'./; Generate Meash

— RMB on Mesh and Show/Mappable Faces to display all .

mappable faces

;. Mapped Face Meshing 4 ) " ‘”ﬂkn’
Details of "Mapped Face Meshing" - Mapped Face M,., & "ﬂ’q”ﬁ } 'f)¢ gﬂ%ﬂl&y’%& “
e Ty NN KISl
ot [zt S i
o e

Constrain Boundary | Mo
- Advanced

Specified Sides Mone :
Specified Caorners | Mone
Specified Ends Mone ‘§A

If Mapped Face Meshing fails, icon appears adjacent to corresponding object
In the Tree outline. The mesh will still be created but will ignore this control.

15 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Mapped Face Meshing: Vertex Type

» ‘Side’, ‘Corner’ and ‘End’ controls for vertices, to define strategy for

Mapping

Dietails of "Mapped Fac

I=|| SCope
Scoping Method Geometty Selection
Geometry 1 Face

I=|| Definition
Suppressed Mo
Method Quadrilaterals
Constrain Boundary |Mo

I=|| Advanced
specified Sides 1 Wertey — m—
specified Corners  |[HNONE  u—
Specified Ends Mone P R—

C L

Side vertex

i Method

@,\ Sizing
a"I,‘ Zonkack Sizing
ﬁ. Refinement

End vertex

BB mapped Face Meshing
fgd Match Contral

# Pinch
Corner £ Inflation
.................. vertex
Vertex Type Intersecting Grid Lines Angle Between Edges
End 0 0° —135°
Side 1 136° — 224°
Corner 2 225° —314°

16
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Example

Mapped Face Meshing

interiar_1

. ouker_j

=>

Vertex type is dependant to the attached face
the mesh can be individually controlled on all faces

Release 14.0

March 5, 2012
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Mapped Face Meshing: Radial No. of Divisions

18

. . . e o hod
If face is defined by two loops, then the “Radial Number of Divisions” ™™
. ° . @ .
field is activated B
i, Conkack Sizing
* Specify the number of divisions across the annular region A Refinement
* Useful for creating number of layers across an annulus Bl Mapped Face Meshing
figd Match Control
@ Pinch
A% Irflation

Mapped Face Meshing

- ;@ Mesh
(% Sweep Method
(. Mapped Face Meshing

Details of "Mapped Face Meshing" - Mapped Face Mes,,, R

-|| Scope

Scoping Method Geomekry Seleckion .

Geometry 1 Face Mapped face is swept to create
= |Definition pure hex mesh

Suppressed Mo

W Radial Mumber of Divisions e
Constrain Boundary Mo 1
I as

© 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Match Control

* Define periodicity on faces (3D) or edges (2D)

* The two faces or edges should be topologically and geometrically the same

* A match control can only be assigned to one unique face/edge pair

* Match controls are not supported with Post Inflation Algorithm

Match Control with Patch Independent tetrahedrons not supported yet

— Two types of match controls available:
e Cyclicand

* Arbitrary

— Not available for CutCell meshing

19

Details of "Match Contral” - Match Control n

-|| Scope
High Geometry Selection | 1 Face
Low Geometry Selection |1 Face

—|| definition

Suppressed

Transformation
Axis of Rotation
Zonkrol Messages

i Method

@,\ Sizing
a"I,‘ Zonkack Sizing
ﬁ. Refinement

Mapped Face Meshing
|= Match Contral
| Pinch
A% Inflation

Matching face
mesh

© 2011 ANSYS, Inc. March 5, 2012

If ‘Match Control’ fails, (=) icon appears adjacent to corresponding
object in the outline Tree, however the mesh is created ignoring it
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Match Control: Cyclic

« Define Rotational periodic T Method
@,\ Sizing
Full Model Cut Boundaries Periodic Model B, Contact Sizing

ﬁ. Refinement

Mapped Face Meshing
figd Match Control

B Pinch
A% Irflation

Model is symmetrical at 90° so slice the body along dotted lines in DesignModeler

b Control I s

@

Details of "Match Contral” - Match Control a
- Scope
High Geometry Selection |1 Face — G

Low Geometry Selection |1 Face Selected Faces
5| Definition “for Match control

Suppressed Mo

Transformation Cyilic P Matching face

&xis of Rokation Global Coordinate Systen «ssm—

Control Messages Mo mesh

20 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Match Control: Arbitrary

* Two faces or edges to be matched, can be arbitrarily located

Full Model : Tube Banks

/\ Symmetric + Periodic Model Face Mesh before ‘Match Control’

AL
! . t#'i} 1
éggfg;f;ﬁ%%fggﬁ%.

KK
bl
SR

Model extracted through ‘Slice’
operation in DM

Details of "Match Conkral” - Match Control o
-|| Scope

; ﬁ:‘f.ﬂ‘ﬂ
A
sy ey

High zeametry Selection | 1 Face
Low Geometry Selection |1 Face

-| Definition { o
Suppressed Mo %#’
Transformation Arbitrary o — ‘F‘f} ‘r"‘
High Coordinate Syskem |Global Coordinate Swstem — <— COOI‘d | nate SyStemS need 'f’

Lo Coordinate Systern | Coordinate Syskem < i .
Control Messages Mo tO be Sl.“ta.bly deflned at

the faces to be matched Matching face mesh
21 © 2011 ANSYS, Inc. March 5, 2012
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NWSSE Pinch

i Method

@,\ Sizing
a"I,‘ Zonkack Sizing
ﬁ. Refinement

* To improve quality Pinch control B vinpe Foce s
removes small features (edges or lg Match Control
@

narrow regions) at the mesh level o

* The Pinch feature is supported
for the following mesh methods:

e Patch Conforming Tetrahedrons
* Thin Solid Sweeps

* Hex Dominant meshing

* Quad Dominant Surface Meshing
* Triangles Surface meshing

— Not supported for CutCell
meshing

— More details in lecture 5 “mesh
quality”

22 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



WSS Inflation

Used to generate prism layers (as explained in Global settings chapter)

i Method

Inflation layer can be applied to faces or bodies using respectively edges or - 5

a"I,‘ Zonkack Sizing

faces as the boundary B Refinement
BB mapped Face Meshing
Bl Mesh i
/@ﬁ Swesp Method Inflation layer grown on edge boundary (red) fig Match Cortrol
o A Y — & Pinch
Details of "Inflation” - Inflation a Jh Inflation
-] Scope
Scaping Method Geametry Selection
Geometry 1 Face < mm—
[=| Definition
Suppressed Mo
Boundary Scoping Method | Geometry Selection
Boundary 1Edge < —
Inflation Opkion Firsk Lawver Thickness
First Laver Height 2.5e-002 m
Maximum Layers 4
Growth Rate 1.z
Inflation Algorithm Pre
Inflation layer grown on face boundary (red)
Details of "Inflation" - Inflation 1 -
[-l| Scope j%;v‘/////
Scoping Method Geometry Selection
Geanmekry 1 Body < —
[=| Definition
Suppressed Mo
Boundary Scoping Method | Geametry Selection
Boundary DFAres <« —
Inflation Cption First Lawver Thickness
First Lawver Height 2.5e-002 m
Mazximum Lavers 5
Growth Rate 1.2
Inflation Algarithm Pre

23 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0
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Appendix

Contents
* Edge, Face & Body Sizing Options
* Sizing: Sphere of Influence

Contact Sizing

Refinement

Inflation

25 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Edge, Face and Body Sizing Options
Curvature Normal Angle

Maximum allowable angle that one element edge is allowed to span

Available only when Use Advanced Size Function is set to either On: Proximity and Curvature
or On: Curvature

You can specify a value from 0 to 180 degrees or accept the default. (A value of 0 resets the
option to its default.)

The default is calculated based on the values of the Relevance and Span Angle Center options
Growth Rate

Represents the increase in element edge length with each succeeding layer of elements. (For
example, a growth rate of 1.2 results in a 20% increase in element edge length with each
succeeding layer of elements.)

Available when Use Advanced Size Function is on
Specify a value from 1 to 5 or accept the default
The default is calculated based on the values of the Relevance and Transition options

Must be always lower or equal the global growth rate

26 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Sizing : Sphere of Influence

Sphere of Influence : on Edges
— Auvailable only if Advanced Size Function is OFF
— Use coordinate system to define the center of the Sphere

- ,/;.4;_ Coordinate Systems
,;.;;_ Global Coordinate System

i Method

@,\ Sizing

¥, Contact Sizing
ﬁ. Refinement

BB mapped Face Meshing
figd Match Control

# Pinch

A% Inflation

S My LCS
B Connections
= Mesh
MFdge Sizing
< >
Details of "Edge Sizing" - Sizing a
-l Scope
Scoping Method | Geometry Selection
Gaeometry 1 Edoe <=
|| Definition
Suppressed Mo
Tvpe Sphere of Influence
Sphere Center My LCS =
Sphere Radius | 6.5 mm B
Element Size | 0.3 mm =

Mesh on the entity and other
proximity entities that lies within
the sphere of influence is affected

27 © 2011 ANSYS, Inc. March 5, 2012
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28

Sizing : Sphere of Influence

Sphere of Influence : on Faces

— Available only if Advanced Size Function is OFF

i Method

@,\ Sizing
¥, Contact Sizing

— Elements within the sphere will have given average elemen{ & Fefrerert

BB mapped Face Meshing
figd Match Control

# Pinch

A% Inflation

— Use coordinate system to define the center of the sphere

Details of "Face Sizing" - Sizing

-|| Scope
Scoping Method
Geomnekry
—|| Definition
Suppressed
Tvpe
sphere Center
aphere Radius
Element Size

Geometry Selection

1Face — G

[§[x]

Sphere of Influence
My LS

10, mm

0.3 mm

= J;.!:._ Coordinate Swstems
,;.3;. Global Coordinate Syskem
A My LTS

Details of "Face Sizing - Sizing

-|| Scope
Scoping Method
Geomnekry
—|| Definition
Suppressed
Twpe
Sphere Center
Sphere Radius
Element Size

Geometry Selection

JFaces <—

Mo

Sphere of Influence
My LCS

10, mm

0.3 mm

© 2011 ANSYS, Inc.
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Contact Sizing

* Generates similar-sized elements on contact faces between parts T Method
o @,\ Sizing
B Two optlons I a"I,‘ Zantact Sizing

* Element Size. The size of the elements on contact faces respects the value 4 St

of Element Size specified B rMapped Face Meshing

figd Match Control

* Relevance. The size of the elements on contact faces are determined 1 Pinch
internally by spheres of influence with automatic determination of radius A Inflation
and size depending on the value of specified Relevance

— Not available for CutCell Meshing e e -
Contack Region | Contact Region
-I| Definition
ﬁ ieémstarri_mntactl :Zment Sime -1
» @ Part_contactz Elemnent Size |Relevance

= A8 Connections
= Conkacks
E
N
- ,,% Mesh

AT Patch Canforming Methad
ﬁ.\ Body Sizing

=

Details of "Contact Region”

-|| Scope
Scoping Method | Geometry Selection 2
Conkack 2 Faces
Target 2 Faces Mesh WIthOUt

Contact Sizing

29 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Contact Sizing

» Note that the mesh is still non-conformal across the contact region

i Method

@,\ Sizing
a"I,‘ Zonkack Sizing
A Refinement

& * To insert a Contact Sizing in the Mesh tree select the contact region
from Contacts list and drag it to Mesh object, or use RMB on the
Mesh

BB mapped Face Meshing
figd Match Control

-, Connections

EI Contacts

5------;"!,‘ Contact Region

- A8 Mesh

A Patch Conforming Method

ﬁ& Eody Sizing
‘;ﬁ_. Contact Sizing

Details of "Contact Sizing" - Contact Sizing n

[-I| Scope
Contack Region |Cnntact Reqgion
[=|| Definition

Suppressed Mo
Element. Size -
Element Size | 15. mm

E| ----- Connections
= Cantacks
‘/"I,‘ Contack Reqion
B /T Mesh

‘,% Pakch Confaorming Method

ﬁ,\ Body Sizing
‘;’l‘ Contact Sizing

Dekails of "Contact Sizing" - Contact Sizing o

[=I| Scope
Contact Region |C|:|ntact Reqgion
= Definition

Suppressed Mo
Relevance -
Relewance |20

30 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0




NWSCSHE Refinement

» Valid for only for faces or edges

* Not available for Patch Independent Tetrahedrons, CutCell, Uniform
Uniform Quad meshing methods

* Refinement is applied after the creation of mesh with rest of the

settings

* Refinement level can vary from 1 (minimal) to 3 (maximum)

* A refinement level of “1” breaks up the edges of the elements into half

i Method

@,\ Sizing
a"I,‘ Zonkack Sizing

[ ﬁ. Refinement

BB mapped Face Meshing
figd Match Control

# Pinch

A% Inflation

— The Refinement control may be automatically suppressed when use inflation
depending on how the inflation/refinement is used. See the user’s Guide for details

‘;ﬁ_ Refinement

Details of "Refinement” - Refinement a

& Resultant mesh may be of poor quality

PR

-l Scope

Geomekry
-|| Definition

Refinement |2

Scoping Method | Geometry Selection
2 Faces

Suppressed Mo

—

Only the selected face is affected and rest is almost unchanged

31 © 2011 ANSYS, Inc.
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WSS Inflation

Transition Ratio: Attempts to match the size

|_.~ Inflation

i Method

@,\ Sizing
a"I,‘ Zonkack Sizing
ﬁ. Refinement

BB mapped Face Meshing
figd Match Control

#1 Pinch

Growth Rate: 1.2

Details of "Inflation” - Inflation q . .
 Scope of last prism layer with that
Scoping Method Geometry Selection
Geolljﬂe?:ry 1 Body ’ Of neXt Tet Ce”
-1 Definition
Z;Ei;.:i:fe:cnping Method EZDmetry Selection GrOWth Rate It determlnes the relatlve
Boundary Sraces thickness of adjacent inflation
Inflation Cption amooth Transition
Transition Ratio Default (0.272) < u— Iayers
Mazimurn Layvers 5
Growth Rate 1.2 —
Inflation Algorithm Pre Transition Ratio: 0.5 = Transition Ratio: 0.8
Growth Rate: 1.2 Growth Rate: 1.2
Defaults: Transition Ratio: 0.272

32
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Transition Ratio: 0.27 @ Transition Ratio: 0.27
Growth Rate: 1.1 Growth Rate: 1.4
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