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Global Mesh Controls

In this lecture we will learn about:

Introduction to Global Mesh Controls

Defaults

General Sizing Controls & Advanced Size Functions
Global Inflation

Assembly Meshing Controls

Statistics
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Preprocessing Workflow
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Meshing
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Meshing Process in ANSYS Meshing
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Global mesh controls are used to make global
adjustment in the meshing strategy, which
includes sizing functions, inflation, smoothing,
defeaturing, parameter inputs, assembly
meshing inputs, etc.

Minimal inputs

— Automatically calculates global element sizes
based on the smallest geometric entity

— Smart defaults are chosen based on physics
preference

Makes global adjustments for required level of
mesh refinement

Advanced Size Functions for resolving regions
with curvatures and proximity of surfaces

© 2015 ANSYS, Inc. February 12, 2015

Global Mesh Controls (1)

Details of "Mesh"

Smoothing
Transition
Span Angle Center
Curvature Normal Angle
Min Size
Max Face Size
Max Size
Growth Rate
Minimum Edge Length
Inflation
Use Automatic Inflation
Inflation Cption
Transition Ratio
Maximum Layers
Growth Rate
Inflation Algorithm
View Advanced Options

Medium

Slow

Fine

Default (180 %)

Default (4.26532-004 m)
Default (4.26552-002 m)
Default (8.5307e-002 m)
Default 1,20
0319190 m

Program Controlled
Smooth Transition
0.272
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Smart defaults !

~I Defaults

Physics Preference CFD
Solver Preference Fluent
Relevance 0
= sizing

Use Advanced Size Fundtion

Relevance Center

Initial Size Seed

Smoothing

Transition

Span Angle Center
Curvature Normal Angle
Min Size
Max Face Size
Max Size
Growth Rate

Minimum Edge Length

= Inflation

Use Automatic Inflation

Inflation Option
Transition Ratio
Maximum Layers
Growth Rate

Inflation Algorithm

View Advanced Options

On: Curvature

Caarse

Active Assembly
Medium

Slow

Fine

Default (1807

Default (4.2653¢-004 m]
Default (4.2653¢-002 m)
Default (3.5307e-002 m)
Default (120}
0319190 m

Frogram Contralled
Smooth Transition
0212
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Pre

No

=| Assembly Meshing
Method
=l Patch Conforming Options
Triangle Surface Mesher
= Patch Independent Options
Topalogy Checking
= Advanced
MNumber of CPUs for Parallel Part Meshing
Shape Checking
Element Midside Nodes
Straight Sided Elements
MNumber of Retries
Extra Retries For Assembly
Rigid Body Behavior
Mesh Morphing
=l Defeaturing
Pinch Tolerance
Generate Pinch on Refresh
Automatic Mesh Based Defeaturing
Defeaturing Talerance
= Statistics
Nodes
Elements

Mesh Metric

Hone

Program Controlled

Yes

Program Controlled
CFD
Dropped

0

Yes

Dimensionally Reduced
Disabled

Default (3.8388e-004 m)
No
On
Default (2.1327e-004 m)

8342
21152
None

Release 16.0
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| Project
- |3 Model (B3)
+ - @ Geometry
,,é_" @ Yirtual Topology
A .

H-y oordins

Details of "Mesh"

+ | Defaults

+|| Sizing

1| Inflation

+ | Assembly Meshing

+ | Patch Conforming Options
+|| Patch Independent Options
1| Advanced

+|| Defeaturing

+ | Statistics

© 2015 ANSYS, Inc.

| Details of "Mesh"

=i| Defaults
Physics Preference
Solver Preference
Relevance
=i| Sizing
Use Advanced Size Function
Relevance Center
Initial Size Seed
Smoothing
Transition
Span Angle Center
Curvature Hormal Angle
Min Size
Max Face Size
Max Size
Growth Rate
Minimum Edge Length
Inflation

Use Automatic Inflation
Inflation Optian
Transition Ratio
Maximum Layers
Growth Rate
Inflation Algorithm
View Advanced Options
Assembly Meshing
Method
= Patch Conforming Options

Triangle Surface Mesher
Patch Independent Options
Topolagy Checking

=l Advanced

shape Checking
Element Midside Hodes
Straight Sided Elements
HNumber of Retries
Extra Retries For Assembly
Rigid Bady Behavior
Wesh Marphing
=i| Defeaturing
Finch Tolerance
Generate Pinch on Refresh
Automatic Mesh Based Defeaturing
Defeaturing Tolerance
Statistics
Hodes
Elements
Mesh Metric

Humber of CPUs for Parallel Part Meshing

CFD
Fluent
0

On: Curvature
Coarse

Active Assembly
Medium

Slow

Fine

Default (15.0 9

Default (4.2653¢-004 m}
Default (4.2653¢-002 mj
Default (8.5307¢-002 m}
Default (1.20)

0319190 m

Program Controlled
Smooth Transition
0272
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Pre

Ho

Hone

Frogram Controlled

Yes

Frogram Controlled
cFD
Dropped

0

es

Dimensionally Reduced
Disabled

Default 3.53882-004 m)
Ho
on
Default (2.1327e-004 m)

8342
21152
None

February 12, 2015

Global Mesh Controls (2)

Physics Based Settings
N Physics and Solver Preferences

Global Mesh Sizing Controls

N Relevance and Relevance Center

N Advanced Size Functions

N Smoothing and Transition

N Span Angle Center

o Curvature Normal Angle

o Proximity Accuracy and Cells Across Gap
Inflation

N Inflation Option, Inflation Algorithm

N Collision Avoidance

L Maximum Angle, Fillet Ratio, Smoothing
Assembly Meshing

L Activation of CutCell/Tetrahedrons Meshing

Patch Confirming Options
N Activation of Advancing Front Method

Patch Independent Options
N For validating topology

Advanced
i Numer of CPUs for Parallel Part Meshing
4 Shape Checking

N Element midside nodes
Defeaturing

N Pinch based

N Automatic Mesh Based
Statistics

N Mesh statistics, Quality criteria

Release 16.0



Global Mesh Controls (3)

ANSYS

Details of "Mesh" 2
oo Details of "Mesh”
Physics Preference CFD ~|| Defaults
Solver Preference Fluent Physics Preference CFD
- _RE‘E"MKE 0 Solver Preference Fluent
- S > Relevance 0
Use Advanced Size Function on: Curvature
Relevance Center Coarse -| Sizing
Initial Size Seed Active Assembly Use Advanced Size Function On: Curvature
smoothing Medium Relevance Center Coarse
Transition Slow
Span Angle Center Fine Initial Size Seed Active Assembly
Curvature Normal Angle Default (18.0 %) Smoothing Medium
Min Size Default 4.2653¢-004 m] Transition Slow
Max Face Size Default (4.2653¢-002 m) Span Angle Center Fine
Max Size Default (3.5307¢-002 m)
Growth Rate Default 120 Curvature Normal Angle Default (18.0 %)
Minimum Edge Length 0319190 m Min Size Default (4.2655e-004 m)
S Max Face Size Default (4.2653e-002 m)
Use Automatic Inflation Program Controlled Max Size Default (3.53072-002 m)
Inflation Option Smooth Transition
Transition Ratio 072 Growth Rate Default (1.20)
Maximum Layers 5 Minimum Edge Length 0.319190 m
Growth Rate 12
Inflation Algorithm Pre
View Advanced Options No
|- Assembly Meshing [ Inflation
Method None - -
- Patch Conforming Options Use Automatic Inflation Program Controlled — [ Advanced
Triangle Surface Mesher Program Controlled Inflation Option Smooth Transition Number of CPUs for Parallel Part Meshing | Program Controlled
-] Patch Independent Options Transition Ratio 0.272 Shape Checking CFD
S Avanced m——= :,Z:I:(g:d(h“mg = Maximum Layers 5 Element Midside Mades Dropped
Number of CPUs for Parallel Part Meshing | Program Controlled Growth Rate 1.2 Straight Sided Elements
Shape Checking CFD i~ Inflation Algorithm Fre Number of Retries 0
Element Midside Nodes Dropped - View Advanced Options No Extra Retries For Assembly Yes
SN::‘?]:,E Zlfd::t;‘:smenti 0 =l| Assembly Meshing Rigid Body Behavior Dimensionally Reduced
Extra Retries For Assembly Yes Methad Mane Mesh Marphing Disabled
Rigid Body Behavior Dimensionally Reduced ~I| Patch Conforming Options = Defeaturing
Mesh Marphing Disabled Triangle Surface Mesher Program Controlled Pinch Tolerance Default (3.5388¢-004 m)
=/ Defeaturing = G
Pinch Tolerance Default (3.5385¢.004 m) Patch Independ.enl Options Generate Pinch on Refresh No
Generate Pinch on Refresh Ne Topology Checking Vs Automatic Mesh Based Defeaturing on
Automatic Mesh Based Defeaturing On Defeaturing Tolerance Default (2.1327e-004 m)
Defeaturing Tolerance Default (2.1327¢-004 m) - statistics
= Statistics
Hodes 3342 I o MNodes 8342
Elements 21152 - Elements 21152
Mesh Metric None Mesh Metric Mone

7 © 2015 ANSYS, Inc. February 12, 2015 Release 16.0



Defaults

Details of "Mesh" n
- Defaults
Physics Preference FD
Solver Preference Fluent
Relevance 0
-/ Sizing

Use Adwanced Size Function
Relevance Center
Initial Size Seed
Smoothing
Transition
Span Angle Center
Curvature Mormal Angle
Min Size
[Max Face Size
Max Size
Growth Rate
Minimum Edge Length

8 © 2015 ANSYS, Inc.

On: Curvature
Coarse

Ackive Assembly
High

Slow

Fire

Default (15,0 %)
Defaulk (0.33020 mm)
Default (33,020 rmm)
Default (66,040 mm)
Default (1.20°)
12,70 mm

February 12, 2015

Four options under “Physics Preference”
— CFD, Mechanical, Explicit and Electromagnetic

Three options under “Solver Preference” when CFD is selected:
— Fluent, CFX and POLYFLOW

Mesh setting defaults are automatically adjusted to suit the
“Physics Preference” and “Solver Preference”

Assembly Meshing is active only when Physics Preference is

CFD and Solver Preference is Fluent ===
-1\ Defaults
Physics Preference CFD
Solver Preference Fluent
Relevance
Physics Preference Mechanical -] Sizing
Relevance 0 Use advanced Size Function | On: Curvature
|| 5izing Relevance Center Coarse —
Use Advanced Size Function | OFF Initial Size Seed Active Assembly
Relevance Center Coarse — Smionthing Medium
Element Size Default Transition Slow 4—
Initial Size Seed Active Assembly Span Angle Center Fine G
Smaothing Medium Curvature Mormal Angle | Default {18.0 %) h
Transition Fast — Min Size Default {0.33020 mm)
Span Angle Center Coarse 4_ Max Face Size Defaulk (33.020 mm)
Minimum Edge Length 12,70 mim — Max Size Difault (66,040 mm)
Growth Rate Defaulk (1.20)
Minimum Edge Length 12,70 mrm
Release 16.0



ANSYS Sizing : Advanced Sizing Functions

Details of "Mesh" n

[}
- Defaults
Phrysics Preference CFD
Solver Preference Fluent
Relevance 10 -
-] Sizing
Use Advanced Size Function LelyHIeIgNE = <=
Relevance Center CFF
Initial Size Seed on: Proximity and Curvature
Smookhing 2n: Proximity
Transition On; Fixed
Span Angle Center Fire
Curvature Marmal Angle | Default (16,860 %)
Min Size Default (0,313320 mm)
Max Face Size Default (31,3320 mm)
Mayx Size Default (62,6640 mm)
Growth Rate Default (1.19450 ) >
Minimurmn Edge Length 12,70 mm
-| Inflation
Use sukarmatic Inflation Mone
Inflation Option Smooth Transition
Transition Ratia 0272
Maximum Layers =]
Growth Rate 1.2
Inflation Algorithm Pre
View Advanced Options Mo

9 © 2015 ANSYS, Inc. February 12, 2015

Controls the growth and distribution of mesh in important regions of
high curvature or close proximity of surfaces

Details of "Mesh" n
. . -I| Defaults
F I Ve 0 pt I 0 n S : Physics Preference CFD
Solver Preference Fluent
— Off. Unavailable for Assembly CIRekovance 0
-| Sizing
~ Proximity and Curvature e o
Smoothing High
e C u rvat ure Proimity Accuracy 0.5

Default (3

— Proximity
1 Max Size
F IxXe d Growth Rate .
Minimurn Edge Length 0,46840 mm

When CutCell Meshing is active with ‘Proximity’ or ‘Proximity and
Curvature’ Advanced Size Function (ASF), Proximity Size Function
Sources control is displayed to specify the regions of proximity
between “Edges”, “Faces” or “Faces and Edges” in the computation of
Proximity ASF

Release 16.0
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ASF: Off

10

The edges are meshed with global
Element Size

Then the edges are refined for
curvature and 2D proximity
At the end, corresponding face and
volume mesh is generated
Transition of cell size is defined by
Transition

© 2015 ANSYS, Inc. February 12, 2015

ASF: Curvature

* Determines the Edge and Face sizes
based on Curvature Normal Angle

* Finer Curvature Normal Angle creates
finer surface mesh

* Transition of cell size is defined by
Growth Rate

Sizing : Advanced Sizing Function Examples

ASF: Proximity

¢ Controls the mesh resolution on
proximity regions in the model

* Fits in specified number of elements in
the narrow gaps

* Higher Number of Cells Across Gap
creates more refined surface mesh

* Transition of cell size is defined by
Growth Rate

Release 16.0



Details of "Mesh”

Sizing : Element Size

-|| defaults
Phyysics Preference CFD
Solver Preference Fluent
Relevance 0
Sizing

Use advanced Size Function
Relevvance Center
Initial Size Seed
Smookhing
Transition
Span Angle Center
Curvature Mormal Angle
Min Size
Max Face Size
Max Size
Growth Rate
Mimimurn Edge Length

on Curvature
Coarse

Active Assembly
High

Sl

Fine

Default (18.0 %)
Defaulk {0.33020 mm)
Defaulk (33,020 mm)
Default (66,040 mm)
Default (1,20
12,70 mm

=TT Iation

Use automatic Inflation

Inflation Option
Transition Ratio
Maximum Lavers
Growth Rate

InFlation Algorithmn

Yigw Advanced Options

11 © 2015 ANSYS, Inc.

Mane

Srnooth Transition
0.272

5

1.2

Pre

Mo

Element Size

o Element size used for the entire model

— This size will be used for meshing all edges, faces and bodies

o Default value based on Relevance and Initial Size Seed

— User can input required value as per geometry dimensions

Element size option available
when Advanced Size Function

is not used

February 12, 2015

Details of "Mesh"

- Defaults

Physics Preference CFD

Solver Preference Fluent

Relevance ]

-| Sizing

Use Advanced Size Function |OFF

Eelevancs Captear CnAarse

M Element Size Defaull < —
R =] B =TT TICtTE eseTony

Smoothing Medium

Transition Slow

Span Angle Center Fing

Minimurn Edge Length 311,760 mm

Release 16.0



ANSYS

Details of "Mesh”

-|| Defaults

Phwsics Preference CFD
Solver Preference Fluent

Relevance 0
Sizing

Relevance Center
Initial Size Seed
Smoothing
Transition

Span Angle Center

Min Size

Mazx Face Size

Max Size

Growth Rate
Minimum Edge Length

Use Advanced Size Funckion

Curvature Normal Angle

On: Curvature
Coarse

Active Assembly
High

Slaw

Fine

Default (18,0 )
Default {0.33020 mrm)
Default (33,020 mm)
Default (66,040 mm)
Default (1.20)
12,70 mm

-/ inraton

Use Automatic Inflation

Inflation Option
Transition R.akio
Mazximurm Layers
Growth Rate

Inflation Algorithr

View Advanced Options

& Min Size < Max Face Size < Max Size

Mone

Smooth Transition
0.272

S

1.2

Pre

Ma

12 © 2015 ANSYS, Inc.
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Sizing : Min and Max Size

Min Size
* Minimum element size that the size function will generate
* Some element sizes may be smaller than this size depending on the edge length

Max Face Size
* Maximum face size that the size function will generate
* Not supported by CutCell meshing

Max Size
®* Maximum element size that can be grown in the interior of volume mesh

Mouse Pointer serves to estimate
mesh sizes

Min Size

Max Face Size

Max Size

Release 16.0



Sizing : Growth Rate

ANSYS

Detals o "Mesh’ n e Define the ratio between sizes of adjacent cells
- Defaults
Physics Preference CFD — On surfaces and inside the volumes
Solver Preference Fluent
- Siz:’e"a”ce . Growth Rate = 1.2 (Default) N
Use Advanced Size Functiourvature inv“%ga;}:‘:‘ b ' qw
Relevance Center Coarse ‘ a"‘ Vb d ‘ b
Initial Size Seed Active Assembly g ‘ () v\
amoathing High A
Transition Slow
Span Angle Center Fine
Zurvature Mormal Angle | Defadlk (18,0 %)
Min Size Defaulk {0,33020 mm)
Max Face Size Default (33,020 mm)
Max Size Default (66,040 mm)
Growth Rate Defaulk (1,20 ) <um—
Mirirmum Edge Length 12,70 mm
= IRTIAtIon
Use Automatic Inflation Mone M es h Slze :
Inflation Opkion arnaakh Transition
Transition Ratio 0.272 GR = 11 x 1,263,297 Ce”S
Maximum Layers 5

Growth Rate 1.2 GR=1.2: 587,026 cells
Inflation Algorithm Pre GR = 1.3 . 392,061 Ce”S

Wiew Advanced Options Mo

13 © 2015 ANSYS, Inc. February 12, 2015 N ——



Sizing : Transition

. Controls the rate at which elements grow

Details of "Mesh" n
-| efaults
Phlvsics Pr:ference o . Two level control for transition
Solver Preference Fluenk
Relevance 0 — Slow (Default for CFD, Explicit), produces smooth transitions
o Sizng . .
Uise Advanced Size Function | On: Curvature — Fast (Default for Mechanical and Electromagnetic), produces more abrupt
Relevance Center Coarse tra nSitiO ns
Initial Size Seed Active Assembly
Smoothing Mediurm i .
Transition Slow v| O NOt avalla ble fOl‘ cutce" mEShII‘Ig
Span Angle Center Fask
e i e Hidden for sheet models, ignored for assemblies containing sheets,
Max Face Size Defaulk {9,94510 mm) When ASF is On
May Size DeFaulk (19,390 mm)
Growth Rate Default (1,20 = =
Minimurn Edge Length 3,991 5e-003 mm Fa st SlOW

Nodes 17019 L 4 Nodes 36485
Elements 75491 Elements 180785

14 © 2015 ANSYS, Inc. February 12, 2015 Release 16.0



Sizing : Span Angle Center

DEt;“Tf I:"“ Te Controls curvature based refinement for Edges
-| Defaults
Physics Preference CFD i .
Solver Preference Fluent . Three options and corresponding span angle ranges are
Relevance ] ] - -
- sizing — Coarse: 91°to 60
Use Advanced Size Function | ©n; Curvature . . o o
Relevance Center Coarse . Medlum' 75 tO 24
Initial Size Seed Active Assembly — Fine:36°to 12°
Smookhing Medium
ikine (=T X o
e ——— : e Not available for Cutcell meshing

Curvature Mormal Angle

Min Size

e Coarse Medium
IMax Size Default (40379 mm)
Grovith Rate Default (1,20 )
Iinirnurn Edge Lenagth 7.63920 mm

15 © 2015 ANSYS, Inc. February 12, 2015 Release 16.0



Inflation

Details of "Mesh" a Inflatlon
= ;’:“'*_"'t: F — * Used to generate thin cells adjacent to boundaries
WSICs Frererence
Solver Preference Fluent * Required for capture of wall adjacent boundary layers
Relevance 0
| sizing — Resolve viscous boundary layer in CFD
Use Advanced Size Funckion | On: Curvature
Relevance Center Coarss — Resolve thin air gaps in Electromagnetic analysis
Initial Size Seed Active Assembly : . . .
Smanthing Mediom — Resolve hlgh stress concentration regions in Structures
iki | . . . . .
;;:s::.;e — - * Cells are created by ‘inflating’ from the surface mesh into the volume (3d) or inflating
Curvature Mormal Angle | Default (18,0 2) from the boundary edge onto the face (Zd)
Min Size Defaulk {2.9451e-002 mm) R
Max Face Size Default (3.94510 mm) ° Optlons to ContrOI gT'OWth
Max: Size Defaulk {19,890 mm)
Gromth Rate Defaulk 1,200
Minirmurn Edge Length 3,991 3e-003 mm
Inflation
Use Automatic Inflation Mone
Inflation Opkion amoakh Transition
Transition Ratio 0.272
Mazximum Layers 5
Growth Rate 1.2
Inflakion Algorithm Pre
Yigw Advanced Opkions Mo

16 © 2015 ANSYS, Inc. February 12, 2015 Release 16.0



Inflation : Automatic Inflation
ANSYS

Details of "Mesh"

1 e

-1 Defaults
Physics Preference
Solver Preference
Relevance
-||Sizing
Use Advanced Size Function
Relevance Center
Initial Size Seed
Smoothing
Transition
Span Angle Center
Curvature Marmal Angle
Min Size
Max Face Size

CFD
Fluent
o

On: Curvature

Coarse

Active Assembly

Mediurm

Slow

Fire

Defaulk {15.0 %)

Defaulk {9.94518-002 mm)
Drefaulk §9,94510 mm)

Use Automatic Inflation

Inflation Opkion
Transition Ratio

Moo

Max Size Drefault {19,390 mm)

Growth Rate Default (1,200
Minimurn Edge Length 3,991 32-003 mm
Inflation

-

Program Controlled
All Faces in Chosen Named Selection

Mazximum Layers

Growth Rate
Inflakion Algorithm
Wigw Advanced Options

S
1.2
Pre
{itla]

17 © 2015 ANSYS, Inc.
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Three options

None

» Select this for manual inflation settings using local mesh controls
Program Controlled

All the faces are selected for inflation except:

* Faces scoped to a Named Selection

* Faces with manual inflation defined

* Faces in contact regions

* Faces in symmetry

* Faces that belong to a part or body that has a mesh method defined that
does not support 3D inflation, such as sweep or hex-dominant

* Faces in sheet bodies

All Faces in chosen Named Selection: can grow inflation layers from faces
grouped in one named selection

Release 16.0



Details of "Mesh"

Inflation : Inflation Options

-|| Defaults
Phrysics Preference
Solver Preference
Relevance
-1 Sizing
Ise advanced Size Function
Relevance Center
Initial Size Seed
Srnoathing
Transition
apan Angle Center
Curvature Mormal Angle
Min Size
Max Face Size
Max Size
Growth Rate
Mimirurn Edge Length

CFD
Fluent
1]

on: Curvature
Coarse

Active Assembly
Mediunm

Slow

Fine

Defaulk (15,09

1.60 mm

Default (238,760 mm)
Default (477,510 mm)
Default (1,200
0.303010 rrn

Inflation

IJse Aukomatic Inflation

InFlation Opkion

Transition Ratio

Maxirnum Layers

Growth Rate
Inflation Algorithm

View Advanced Options

Program Controlled
Smooth Transition <«

‘Smockh Transition

First Aspect Ratio
Last Aspect Ratio

Mo

18 © 2015 ANSYS, Inc.

Five options:

AVAVAY i
WAVAYA AV

RN
v

February 12, 2015

All available for Patch Conformal (PC ) tets and Assembly meshing

Smooth Transition

Maintains smooth volumetric growth between each
adjacent layer. Total thickness depends on the variation
of base surface mesh sizes (Default)

First Layer Thickness

Maintains constant first cell height throughout

Total Thickness

Maintains constant total height of inflation layer

throughout

AR
e Aﬁhuvﬁ.\\‘

VY

N
Vi

First Aspect Ratio

Controls the heights of the inflation layers by
defining the aspect ratio of the inflations that are
extruded from the inflation base

Last Aspect Ratio

Creates inflation layers using the values of the first layer
height, maximum layers, and aspect ratio controls

Release 16.0




Inflation : Inflation Algorithms

ANSYS

. Two Algorithms

Details of "Mesh" n
=l| Defaults —
Physics Preference CFD POSt
Solver Preference Fluent
Relevance 0 - Pre
—|| Sizing
Use Advanced Size Function | On: Curvature |
Relevance Center Coarse i PatCh Independent
Initial Size Seed Active Assembly 1 H
e e Acthe A meshes (including
Trensiion stow Assembly) use Post
Span Angle Center Fine
Curvature Mormal Angle | Default (18.0 %)
Min Size Default (7.7639¢-005 m) e First Tet grows then Inflation process starts
Max Face Size Default (7.76992-003 m)
Max Size Default (1554 -002 m) ¢ Tet mesh is undisturbed, if the inflation options are altered
Growth Rate Default (1.20 ) )
Minimum Edge Length | 3.002 m e Default option for Patch Independent Tetrahedrons
Inflation
Use Automatic Inflation Program Controlled
Inflation.fj)ption. Smooth Transition Preview /nf/ation is
Transition Ratio 0.272
Maximum Layers |5 available only with
Growth Rate 1.2
Pre " Pre Algorithm
\:i ew Af:raice dL_O ptions I?o.st
41| Patch Conforming Options e Surface mesh is inflated first, then rest of the
+ | Advanced
[ Defeataring volume mesh grows
] Statistics e Default method for Patch Conforming

Tetrahedrons

19 © 2015 ANSYS, Inc. February 12, 2015 Release 16.0



Inflation: Automatic Inflation example

ANSYS

B ﬁ eametry
FH— g g Salid
_;,4!\ Coordinate Systems

4’% sh
o AT MulbiZane

----- # Mamed Selections

Dekails of "Mesh" o
[=|| Defaults
Phyysics Preference CFD
Solver Preference Fluert
Relevance a
Sizing
¥ | Inflation
IUse Automatic Inflation | Program Controlled
Inflation Option Sraoth Transition
Transition Ratio 0,272
Maxirumn Lavers 5
Growth Rate 1.2
Inflation algorithm Pre
Wiew Advanced Options | Mo

MultiZone Cutcell

20 © 2015 ANSYS, Inc. February 12, 2015 Release 16.0



Inflation : Advanced Options

Details of "Mesh" 5 Collision Avoidance: Control to detect proximity regions and adjust the cells in the
-1| Defaults H H
Physics Preference CFD Inflatlon Iayer'
Solver Preference Fluent
i Sm::le\rance 0 ° None
Use Advanced Size Function | On: Curvature - IR N
Relevance Center Coarse — Does not check for proximity regions
Initial Size Seed Active Assembly
Smoothing Medium "
Transtion Siow . Layer Compression (Default for Fluent)
Span Angle Center Fine
Curvature Normal Angle | Default (18.0 7 — Compresses inflation layers in the proximity regions
Min Size Default (7.76992-005 m)
Max Face Size Default (7.7699-003 m) — Maintains the given number of layers in the proximity regions
Max Size Default (1.5542-002 m)
Growth Rate Default 1.20) — May stair-step if needed (will give a warning)
Minimum Edge Length 3.e002m
—lInflation
Use A.utomati.(Ianation Program Cont.r(.JIIed [ Stair Stepping (Default for CFX)
Inflation Option Smooth Transition
Transition Ratio 0.272 2 8 H H H H
Moo Lo - — Inflation layers are stair stepped in the proximity regions
Growth Rate 1.2 ° e H ) H
ntiation Algortm o — Removing layers locally in steps to avoid collisions as well as bad quality at sharp corners
View Advanced Options Mo |
Ffpssembly Meshing __gg When Cutcell meshing is used, both Layer Compression and Stair Steeping algorithms are used
5| Advanced depending on the geometry complexity.
+| Defeaturing
| Statistics View Advanced Options Yes . .
Bl Coliision Avoidance Laver Compression v| Generates Comblnatlon Of
»|  |Fix First Layer [ Pyramids and Tets to fill the
Gap Factor |Stair Stepping '

stair step
21 © 2015 ANSYS, Inc. February 12, 2015 Release 16.0

Maximurn Height over Base |1



Inflation : Collision Avoidance Example
ANSYS P

Example Layer Compression

22 © 2015 ANSYS, Inc. February 12, 2015 Release 16.0



Defeaturing
ANSYS
. Removes small geometry features meeting the tolerances using

Automnatic Mes

Defeaturing Tolerance

ased Defeaturing

= Defeaturi A . . .
e Pinch or/and Automatic Mesh Based Defeaturing controls in order
Pinch Tolerance Default (0,450 mm) ) .

Generate Pinch on Refrash No to improve the mesh quallty.

on

QFf

T

23

. Automatic Mesh Based Defeaturing (AMBD) when it is ‘On’, features
smaller than or equal to the value of Defeaturing Tolerance are

removed automatically.

Note: Defeaturing Tolerance can be set maximum upto Global Miz Size/2. Use a high value for
Global Min Size and use Local Sizing controls for defining Local Min Sizes smaller than this value.
Defeaturing will respect local min sizes and will clean only those faces/bodies with no local control.
This approach is recommended over Virtual Topology.

-I| Statistics

Nodes

1062

Elements

4635

Mesh Metric

Crthogonal Quality

Min

3,895167 14593205E-02

Max

0,984014635162033

Average

0,798533560262516

Standard Deviation

AMBD Off

0,144211529963035
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[=I| Statistics
Nodes
Elements 5044

Mesh Metric Orthogonal Quality
Min 0.325542409295744
Masx 0.987269965955511

0.826728581610893

0.102011623082974

1120

Average

Standard Deviation

AMBD On
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Statistics
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Statistics
Hodes
Elements

Mesh Metic
Min
Max
fverage
Standard Deviation

42344
192686

Crthoganal Quality hd

Jacobian Ratio
Warping Factar
Parallel Deviation
Maxdimum Cormer Andle
Skewness
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Option to view the mesh quality metric

Exhaustive list of quality metrics

Orthogonal Quality mesh quality metrics

Option to view the Mesh Metric chart
— Intuitive controls available under Mesh Metric Chart

— Various options to explore under the ‘Controls’

See lecture 7 for details
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Workshop 5.1 — Global Mesh Controls
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