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ANSYS Workbench 14

What will you learn from this presentation

®* QOverview of ANSYS Workbench
How to launch Workbench?

Workbench interface details

Workbench file structure

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



What is Workbench

Next Generation engineering simulation environment from ANSYS

* A platform that combines the strength of core solvers with product management tools
for better project and data management

— Integration framework

* |ntegrates existing ANSYS technologies/applications

* Allows for rapid integration of 3" party applications
— Application framework

* Develop new, state of the art user interface, applications, Ul tool kits
— Common tools and services

* Native data management

* Parameter management and design points, units, expressions and journaling,
scripting and batch execution

3 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



WSS Launching Workbench ..

M\ Mechanical APDL [ANSYS) 14.0

4 All Programs A\ Mechanical APDL Preduct Launcher
aQ —— ' Uninstall 14.0
* From Windows OS : Il B Workbench 143
E | ANSYS Client Licensing
; EKM
J Fluid Dynamics
i | Help
* From UNIX/Linux OS :  Meshing
Liilities

~/ansys_inc/v140/Framework/bin/Linux64/runwb2 &

®* From CAD system :

Tools | AMSYS 14.0 ANSYS 13.0 Window Help

(@ umiams ‘&A@
o M\ Workbench

FO-A@AH o oo o0 GG »

f." A Starts session of Workbench 14.0
Al -

AMEYSGeom

» Workbench supports various CAD
packages

» Details are covered in CAD
Connectivity presentation

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



Project Management System

5

N\ Unsaved Project - Werkbench

File  View Tools Units Help

_] Mew L_,.?Open... H Save ElSaue As... | ‘ﬁjlmport... |
Toolbox

Project Schematic

|E| Analysis Systems | &
[ DesignAssessment

Electric

iy Bxplicit Dynamics

[ Fluid Flow (CFx)

Fluid Flow (FLUENT)

Harmonic Response

ﬁ IC Engine

2]

Linear Buckling

|#0) Magnetostatic

fHE Modal

[l Modal (Samecef)

[y RandomVibration

Iy ResponseSpectrum

= Rigid Dynamics

[zl Static Structural

Bl Static Structural (Sameef)
ﬂ Steady-State Thermal
[ Thermal-Electric

m

Reconnect Refresh Project Update Project Project G Compact Mode

T

Getting Started

Welcome to ANSYS Workbench!

If you're new to ANSYS Workbench, we strongly encourage
you to take just a few minutes to view some tutorials.

If you prefer to get started immediately:

1. Select your desired analysis system from the Toolbox (at
left), drag it into the Project Schematic (at right), and drop it
inside the highlighted rectangle.

2. Right-click on the Geometry cell to create a new geometry
or import existing geometry.

(
A welcome window introduces

basic WB concepts and provides

link to quick-start tutorials

(@@ Finite ElementModeler
B FLUENT

Q Geametry

J\ Mechanical APDL

ﬁ Mechanical Model

-

| T View All / Customize. ..

\ 3. Continue working through the system from top to bottom.
Right-click and select Edit on a cell to start the appropriate

annliratinn and dafina tha dataile far that nart of tha analucic
¥ Show Getting Started Message at Startup

»

m

@ Ready

(| Show Progress ”v_ Show 6 Messages ]

S

© 2011 ANSYS, Inc. March 5, 2012
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Workbench Environment

(L‘ Unsaved Project - Workbench Q@@
Main Menu File View Tools Units Help

B : _1New L_"}Open‘.. H Save ﬂSave As d]lmport... ¢ & Refresh Project 7 Update Project &) 0Compact Mode
ar Toobox v 3 ox atic

Analysis Systems
Component Systems hd =
% Fluid Flow (FLUENT) iz = al | 1
Custom Systems 2 Geometry o M2 @) Seometry v . 2 | @ Engineering Data v . 2 | @ Engineering Data o
Design Exploration —==3 | (3 Parametets 3 @ Mesh 4 ‘\3 0 Seomnetry v 3 Geomnetry v 4
Geometry 4 @@ Sewp 7 . 4@ Model 7 . 4 @@ Model e
S G Solution ¥ S @ Setp v 5§ Sewp v
6 @ Results ¥ 6 | Solution ¥ 6 | Solution v
(=7 [ Parameters o 7@ Resuls v 7 @ Resuls v .
Fluid Flow (FLLENT) =% |Bd Parameters = g | [F] Parameters
Static Structural (ANSYS) Prestress Modal (ANSYS)
1
2 & Enginesring Data
3 Geornetry 7 P H t
Toolbox S el rojec
S @ Sewp v .
@ v Schematic
7 |@ Resuls v .
28 | [p] Parameters
Modal (ANSTS)

-
=
2 | @ Enginesring Data v,
3 | B} Geometry v

\‘4 @ Model v .
s | @ senp v
& | G Solution v 4
7 @ Resuls v .

=8 | [ Parameters

Hook Analyst

customize (5 Parameter Set |
TOOI box T View all } Customize,..

o Ready

1Show Progress i & Show 6 Messages M essage
Window

Project Status Progress Window

6 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Which Tools are Hosted on Workbench

@ 2 - Workbench Q@

O NOt jUSt |Im|t6d tO File  Wiew Tools Units Help El Component Systems
Q : New jOpen... H Save ﬂSave As... 3 | Import.. @ AUTODYN date Project Compact Mode
geometry or meshing e - dlineot | 2 ecen vt G
m ER P Al Froject Schematic @ Crx Rt
. i . i B Analysis Systems ‘ = & Engineering Data - o
= Not Just limited to CFD / 4 Design Assessment : i Explicit Dynamics (LS-DYNA Export) AT v
(&) Electric 'z 2:::*"" External Connection ] 2 ;Z:::::’;“"Da“ j 4
CSM ¥ Explicit Dynamics e Fatemaliaka [ < 1@ o D
@ Fluid Flow (FLUENT) 5@ solution (@@ Finite Element Modeler [ 5| @ sewp v,
. . . o 29 Harmonic Response & @J Results E ZLUENI - & ;3 Solution Y
° I d | ) ) 57 | (5 Paramaters eometry 7 | @ Resuls >
Not just limited to single B iew i = |-fa iR e
. . . QE‘ Mechanical APDL Prestress Modal (4NSYS)
physics, includes Multi- ot @ Mechsrica o
Maxwell 3D ;2
. @ Mesh
phySICS tOO [ Modal [ Microsoft Office Excel v 5
f Modal (Samcef) = POLYFLOW QB e ]
N fily Random Yibration =5 POLYFLOW - Blow Molding i z ::::::nngbata : 3
*  Electromagnetic tools ) Response Spectrun —>] = pourow- Basn e
72} Rigid Dynamics @ Results 5 @ setup Y 4
i i & RMxprt &) TurboGrid 6 @ Solution ¥ 4
0 Design Exploration and [ Shape Optimization oo g r=r v,
: | vista RTD 8 | [B) Parameters
| . [ﬁ Simplorer 5 V:zt: = Modal (aNSYS)
Parameterization @ static structural
[z Static Structural (Samcef) [ 757 Pameter et Bl Custom Systems
) steady-State Thermal FSI: Fluid Flow (CFx) ->» Static Structural
‘;ﬂ Thermal-Electric FSI: Fluid Flow (FLUENT) - > Static Structural
fzzd, Transient Structural Precalress/Mocal
§® Transient Thermal B e e
- §'9 Response Spectrum
Component Systems ThermalStracs
Suslomoyeteme [ Design Exploration
Design Exploration &) Goal Driven Optimization
Eﬂ Parameters Correlation
- [59] Rresponse Surface
| b View all { Customize. .. i} [uh] 5ix Sigma Analysis B
; Ready (=) Show Progress ][_A Show 39 Messages ]
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Complete Analysis Systems

8

© 2011 ANSYS, Inc.

0 Unsaved Project - Workbench

File  VWiew Tools Units Help

) Bl Analysis Systems ‘

i Design Assessment °

(&) Electric )
[ Explicit Dynarics [ J

[ Fluid Flow - Blow Moldj PsLYFLOW)
[& Fluid Flow - Extrusig YFLOW)
Fluid Flow (CFX)

fG) Fluid Flow (FLUENT)
& Fluid Flow (POLYFLOW)
[2¥] Harmonic Response
4 Linear Buckling

|03) Magnetostatic

0f] Maxwel 2D

B4 Maxwell 3D

EH Modal

{H Modal (Samcef)

{iy Random Vibration
Wil Response Spectrum
7z} Rigid Dynamics

@ RMxprt

|4 Shape Optimization
liZ Simplorer

[ Static Structural

fz Static Structural (Samcef)
) steady-state Thermal
@) Thermal-Electric

fzd Transient Structural
™ Transient Thermal

Component Systems

-

Custom Systems

Design Exploration

| T View All | Customize...

o Ready

: JNew _"jOpen... =l save ﬂSaveAs... 3
] A B Gl Froject L

set of pre-defined systems listed by
analysis type (and solver)

The Analysis Systems group contains a

v

—

N A W™

A

& Fluid Flow (CFx)

t’ Geometry
@- Mesh
@ Setup
QEI Solution

(a Results

Fluid Flaw {CFX)

|

|

A

The Toolbox contains Systems which are
the building blocks of the Project

Drag the desired analysis type
onto the Project Schematic

[\Ef Show Progress ][\ 1 Show 3 Messages ]

March 5, 2012
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Guided Workflow

0 Unsaved Project - Workbench

File  VWiew Tools Units Help

: _]New jOpen... =l save \ﬂSaveF\s...
Tookox v R X
} Bl Analysis Systems {

System components guide the user
through the analysis process

§4 Design Assessment
(&) Electric

@ Explicit Dynamics o A
& Fluid Flow - Blow Molding (POLYFLOW)

& Fluid Flow - Extrusion (POLYFLOW) W & Fluid Flow {CFx)
[& Fluid Flow (CFx)

(& Fluid Flow (FLUENT) 2 @ Geometry 4 k

[ Fluid Flow (POLYFLOW)
34 Harmonic Response 3 a Mesh 4 °®

Y Linear Buckling e
|69) Magnetostatic 4 @ Setup

Bl Maxwel 2D = :
&i Maxwell 3D 3 Qt:l Solution

{l§ Modal 6 @ Results
[ Modal (Samcef) PY

[fly Random Vibration Fluid Flow (CFX) PY
Wil Response Spectrum Y

[zt Rigid Dynamics ( \

RMxprt o o
gsmplommizm State icons inform the user of
liZ Simplorer
@ Statc structura progress and suggest where

[ Static Structural (Samcef)

Q™ action needs to be taken
Ic \

fezd Transient Structural
™ Transient Thermal

Component Systems

1l

B (]

o) o) | o) | 7| <
[ J

Custom Systems

Design Exploration

| T Yiew All / Customize. ..

; Ready B [\Z! Show Progress ][\ Show 3 Messages ]

9 © 2011 ANSYS, Inc. March 5, 2012 Release 14.0



Using ANSYS Workbench “Editors” (1)

10

0 Unsaved Project - Workbench

File  VWiew Tools Units Help

Toolbox v X

: JNew ﬁOpen... =l save ﬂSaveAs...

} B Analysis Systems

|

{4 Design Assessment

(&) Electric

I Explicit Dynamics

@ Fluid Flow - Blow Molding {POLYFLOW)
@ Fluid Flow - Extrusion {(POLYFLOW)
[& Fluid Flow (CFx)

{& Fluid Flow (FLUENT)

[ Fluid Flow (POLYFLOW)
34 Harmonic Response

) Linear Buckling

|63] Magnetostatic

Bl Maxwell 2D

B4 Maxwell 3D

EH Modal

[ Modal (Samcef)

[fly Random Vibration

Wil Response Spectrum

7] Rigid Dynamics

&) RMxprt

|4 Shape Optimization

liZ Simplorer

fe Static Structural

[ Static Structural (Samcef)
Y Steady-state Thermal
@) Thermal-Electric

fezd Transient Structural

™ Transient Thermal

Component Systems

Custom Systems

Design Exploration

|7

View all § Customize...

ﬁ] Import...

Project Schematic

o Ready

& Refresh Project / Update Project

v A

& @ Compact Mode

B & Fluid Flow (CFX)

2 @ Geometry

3 @ Mesh

4 @ Setup

5 QEJ Solution

6 (a Results
Fluid Flaw {C

CEX

v o X
v 4
@ Editlll
Replace Geometry 3
=2 Duplicate
Transfer Data From Mew b
Transfer Data To New 3

Update

Update From CAD
Fefresh

Reset

Edit operation launches the application
associated with the cell to define details

[\El Show Progress ][ ' Show 3 Messages ] -

© 2011 ANSYS, Inc. March 5, 2012
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Using ANSYS Workbench “Editors” (2)

fi¥ Unsaved Project - Workbench

File  W¥iew Tools  Units

©JnNew [ZFopen... =] save [

otil A: Fluid Flow (CEX) - DesignModeler

File Create Concept Tools View Help

4

AHBE @ || Do Gred |[seect [y - | R BR@ | &

l B analysis Systems

W~ A~ /i~ S~ A~ AL,M xyPlane v 3| None

J
J
J
J

{4 Design Assessment

i} Generate  @Pshare Topology | R Extrude @Revolve @ Sweep & skinjLoft @ ThinSurface @ Blend ~ K Chamfer QPoint [25|Parameters
(&) Electric Tree Outline 1 Graphics

[ Explicit Dynamics

[ Fluid Flow - Blow Malding (POL
Fluid Flow - Extrusion (POLYFLQ]
Fluid Flow (CFX)

Fluid Flow (FLUENT)
[ Fluid Flow (POLYFLOW)
@ Harmonic Response
{8 Linear Buckling

{63 Magnetostatic

Bl Maxwell 2D

B8 Maxwell 3D

[l Modal

[y tModal (Samcef)

[iilf Random Yibration

= le8] A Fluid Flow (CFX)

7= XiPlane
7= ZxPlane
7= ¥ZPlane
L& Import1
/@ Enclosurel
- @@ 3 Parts, 3 Bodies

fily Response Spectrum
fd Rigid Dynamics

Sketching  Modeling I

& RMxprt

Shape Optimization

liZ Simplorer

[z Static Structural

fed Static Structural {Samcef)
Y Steady-state Thermal
Thermal-Electric

fecd Transient Structural

Details View n
-/ Details of Import1 o
Import Import1
a:hrce :\.Asseml SLDA:
Base Plane KPlane |
Operation — -

Process Solid Bodies

Process Line Bodies

iEinJri Parameters? \_

Process Suface Bades Create Geometry

; Ready

[El Show Progress ] (I Show 3 Messages ]

March 5, 2012

Release 14.0

™ Transient Thermal . y
Component Systems Parameter Key }DS
Import Material Properties? |Mo
Custom Systems TImport Coordinate Systems? | No
Design Exploration ih?mi Attributes? | Mo v | Model view lPrint Preview]
|7 View Al Custor D, ol 0
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Using ANSYS Workbench “Editors” (3)

(¥ Unsaved Project - Workbench

File Yiew Tools Units Help

©New [Fopen... [d save (&l save as...

ook —

v X

} B Analysis Systems

|

{4 Design Assessment

(&) Electric

I Explicit Dynamics

@ Fluid Flow - Blow Molding {POLYFLOW)
@ Fluid Flow - Extrusion {(POLYFLOW)
[& Fluid Flow (CFx)

{& Fluid Flow (FLUENT)

[ Fluid Flow (POLYFLOW)
Harmonic Response

) Linear Buckling

|63] Magnetostatic

Bl Maxwell 2D

B4 Maxwell 3D

[l Modal

[ Modal (Samcef)

[fly Random Vibration

lilly Response Spectrum

fd Rigid Dynamics

&) RMxprt

|4 Shape Optimization

liZ Simplorer

fe Static Structural

fz Static Structural (Samcef)
Y Steady-state Thermal
@) Thermal-Electric

fezd Transient Structural

™ Transient Thermal

Component Systems

Custom Systems

Design Exploration

| T Yiew All { Customize...

@] Import...

Project Schematic

«(q & Refresh Project

v A

/ Update Project (=

CEX

@ Compact Mode

W & Fluid Flow (CFX)

2 (i} Geometry
3 @ Mesh
4 @, Setup
5 @3 Solution
6 @ Results
Fluid Flow (CFX)

o | od) | ¥ | S

ugd)

‘<oooo

Geometry cell icon changes

o Ready

[<El Show Progress ][\ 1 Show 3 Messages ] 33
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Meshing in ANSYS Workbench (1)

a‘ Unsaved Project - Workbench

File Yiew Tools Units Help

©New [Fopen... [d save (&l save as...

} B Analysis Systems

{4 Design Assessment

(&) Electric

I Explicit Dynamics

@ Fluid Flow - Blow Molding {POLYFLOW)
@ Fluid Flow - Extrusion {(POLYFLOW)
[& Fluid Flow (CFx)

{& Fluid Flow (FLUENT)

[ Fluid Flow (POLYFLOW)
Harmonic Response

) Linear Buckling

|63] Magnetostatic

Bl Maxwell 2D

B4 Maxwell 3D

[l Modal

[ Modal (Samcef)

[fly Random Vibration

lilly Response Spectrum

fd Rigid Dynamics

&) RMxprt

|4 Shape Optimization

liZ Simplorer

fe Static Structural

fz Static Structural (Samcef)
Y Steady-state Thermal
@) Thermal-Electric

fezd Transient Structural

™ Transient Thermal

Component Systems

Custom Systems

Design Exploration

| T Yiew All { Customize...

ﬁ]lmport... g /& Refresh Project  # Update Project (5 0Compact Mode

schematic v R X

v A

W & Fluid Flow (CFX)

2 (i} Geometry v
3 @ Mesh &, 4 XX
4 @ Setup ? 4
5 @3 Solution - A0
6 @ Results ? 4

Fluid Flow {CFX)

Move on to Mesh and
Edit to start WB Meshing Application

o Ready

[<El Show Progress ]{\ 1 Show 3 Messages ] :
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Meshing in ANSYS Workbench

fi¥ Unsaved Project - Workbench

File  Yiew  Toold

. [ JNew [ Open.
[ analysis Systems |

{4 Design Assessme
(&) Electric

2

EEX

M A : Fluid Flow (CFX) - Meshing [ANSYS ICEM CFD]

File Edit View Units Tools Help ~/GenerateMesh T [0 [A] [~ (7worksheet

2 L EARNOE &S AR Q@A E s a O
F Show Vertices  f@wireframe | NN Edge Coloring ~ £~ A~ A~ A~ A~ |2l |-IThicken annotations

Mesh ?,7 Update | &iMesh ~ @.\Mesh Control ~ , 2 af Options

iy Random vibratio
lilj Response Spect
fd Rigid Dynamics
&) RMxprt

|4 Shape Optimizat
liZ Simplorer

[z Static Structural
fezg Static Structural
Y steady-state Th
@) Thermal-Electric
fcd Transient Struct
f{® Transient Therm
Component Syste|
Custom Systems

Design Exploratio

T

i Explicit Dynamic: Qudine - 2
= ; {=] Project

g Fluid Flow - Blow - @ Model (A3)

& Fluid Flow - Extr -, @ Geometry

[& Fluid Flow (CFx) /% Coordinate Systems

@ FluidFlow (FLUEY ~ ® Connections

@ Fluid Fl = & Mesh

Q Fluld Flow (POLY B Face Sizing

29 Harmonic Respo /8, Face Sizing 2

Y Linear Buckling = G N ,

|6J) Magnetostatic /% et

B /i Farfield

Bl Maxwell 2D T Outit

@ Maxwell 3D 0 Symmetry

m Mo:a: . Details of "Mesh" 2
Wl Modal (Samcef) [f- Defaults

villPress F1 for Help

Physics Preference | CFD
|Solver Preference | CFX
[ |Relevance |0
|Sizing

'Inflation

[+

+

'Advanced
Defeaturing
Statistics

[+ [+

=]

Generate Mesh

Geometry APrint Preview

HQ‘ Mo Messages Mo Selection Metric {mm, kg, M, s, m¥, m&) Degrees

o Ready

(1 Show Progress |||, Show 3 Messages | .
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Working Through the System (1)

(¥ Unsaved Project - Workbench

File Yiew Tools Units Help

©New [Fopen... [d save (&l save as...

v X

k B Analysis Systems

|

{4 Design Assessment

(&) Electric

I Explicit Dynamics

@ Fluid Flow - Blow Molding {POLYFLOW)
@ Fluid Flow - Extrusion {(POLYFLOW)
[& Fluid Flow (CFx)

{& Fluid Flow (FLUENT)

[ Fluid Flow (POLYFLOW)
Harmonic Response

) Linear Buckling

|63] Magnetostatic

Bl Maxwell 2D

B4 Maxwell 3D

[l Modal

[ Modal (Samcef)

[fly Random Vibration

lilly Response Spectrum

fd Rigid Dynamics

&) RMxprt

|4 Shape Optimization

liZ Simplorer

fe Static Structural

fz Static Structural (Samcef)
Y Steady-state Thermal
@) Thermal-Electric

fezd Transient Structural

™ Transient Thermal

Component Systems

Custom Systems

Design Exploration

| T Yiew All { Customize...

ﬁ] Import...

Project Schematic

«q & Refresh Project

7/ Update Project (=9

og)] "@ fk \ \

@ Compact Mode

v it
1
2 Qm Geometry
3 @ Mesh
4 @ Setup
5 |8 Solution
6 @ Results
Fluid Flow (CFX)

Move on to Physics Setup

o Ready

[«Ei Show Progress ][‘ — Show 3 Messages ] 3
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(¥ Unsaved Project - Workbench

File  VWiew Tools Units Help

Working Through the System (2)

=
\Bi A4 : Fluid Flow - CFX-Pre

©New [Fopen... (s save (&l sav

v R

; E Analysis Systems

k4 Design Assessment

(&) Electric

¥ Explicit Dynamics

@ Fluid Flow - Blow Molding {(POLYFLOW
{& Fluid Flow - Extrusion (POLYFLOW)
& Fluid Flow (CFX)

fG) Fluid Flow (FLUENT)

& Fluid Flow (POLYFLOW)
[2¥] Harmonic Response

P4 Linear Buckling

|03) Magnetostatic

0f] Maxwel 2D

B4 Maxwell 3D

{4 Modal

{H Modal (Samcef)

[ily Random Vibration

llly Response Spectrum

kR Rigid Dynamics

RMxprt

Shape Optimization
Simplorer

Static Structural

Static Structural {Samcef)
Steady-State Thermal
Thermal-Electric

FHECUHERE®E

A Transient Structural
(‘ Transient Thermal

File Edit Session Insert Tools Help
H B e G DO EAMA O IR, K FRE
Cutline *lk| e @& i -
i-- Mesh A VWiewl -
*'r &3] CFX.cmdb
----- [ Connectivity
= . Simulation

E Component Systems

Custom Systems

Design Exploration

= a3 . Flow Analysis 1
----- - (D analysis Type
. & Default Domain
: . I+ Default Domain De
Farfield
Floor
Inlet
Cutlet
Symmetry
- Wing
- B Initialisation
= [ Solver
&' Solution Units
-~ % Solver Control
- & Output Control
- % rCoordinate Frames
+- [EI Materials
----- @ Reactions

—-.Ex

Setup Physics
f:_?'I eI 500

R R R TR IR

HHHHHI
LR

1.000 {m)

A

|7

View All } Customize...

o Ready

[Fj Show Progress ][ g

I Show 3 Messages ]
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File  VWiew Tools Units Help

: JNew L_ijpen... HSave ﬂSaveAs...
‘ v R x

Toolbax

} B Analysis Systems

|

{4 Design Assessment
(&) Electric
I Explicit Dynamics

@ Fluid Flow - Blow Molding {POLYFLOW)

@ Fluid Flow - Extrusion {(POLYFLOW)
[& Fluid Flow (CFx)

{& Fluid Flow (FLUENT)
[ Fluid Flow (POLYFLOW)
Harmonic Response
) Linear Buckling

|63] Magnetostatic

Bl Maxwell 2D

B4 Maxwell 3D

EH Modal

[ Modal (Samcef)

[fly Random Vibration

Iy Response Spectrum
7] Rigid Dynamics

&) RMxprt

|4 Shape Optimization
liZ Simplorer

fe Static Structural

fz Static Structural (Samcef)
Y Steady-state Thermal
@) Thermal-Electric

fezd Transient Structural
™ Transient Thermal

Component Systems

Custom Systems

Design Exploration

L? View all f Customize...
e

ﬁ] Import...

Project Schematic

CEX

Update command on Solution cell |+ s «

runs the solver in batch

v it
1
2 (i Geometry vy
3 @ Mesh v 4
4 @ Setup v,
Shﬁ Solution < 7 ><0000
6 @ Results @m
Fluid Flaw {1
=4 Duplicate
Transfer Data From Mew >
Transfer Data To New »
7/ Update

N
Wy

’7
( . Updating... )

© 2011 ANSYS, Inc.

March 5, 2012

L —— _
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Post-Processing the Results (2)

(¥ Unsaved Project - Workbench

File Yiew Tools Units Help

: JNew ﬁOpen... HSave ﬂSaveAs... ﬁ]lmport...

v X

k B Analysis Systems

|

{4 Design Assessment

(&) Electric

I Explicit Dynamics

@ Fluid Flow - Blow Molding {POLYFLOW)
@ Fluid Flow - Extrusion {(POLYFLOW)
[& Fluid Flow (CFx)

{& Fluid Flow (FLUENT)

[ Fluid Flow (POLYFLOW)
Harmonic Response

) Linear Buckling

|63] Magnetostatic

Bl Maxwell 2D

B4 Maxwell 3D

[l Modal

[ Modal (Samcef)

[fly Random Vibration

lilly Response Spectrum

fd Rigid Dynamics

&) RMxprt

|4 Shape Optimization

liZ Simplorer

fe Static Structural

fz Static Structural (Samcef)
Y Steady-state Thermal
@) Thermal-Electric

fezd Transient Structural

™ Transient Thermal

Component Systems

Custom Systems

Design Exploration

| T Yiew All { Customize...

Project Schematic

«q & Refresh Project

v it
1
2 () Geometry
3 @ Mesh
4 @ Setup
5 Qf_.l Solution
6 @ Results
Fluid Flow (CFX)

 Update Project

R SIS IS S

4

A

&) @ Compact Mode

440000

Move on to Post Processing

o Ready

[«Ei Show Progress ][‘ — Show 3 Messages ] 3
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Fle Edt Session Insert Tools Help

Post-Processing the Results (1)

f¥ 1 Incavad Draiact - Warkhanch

Case Comparison
# @) Case 1 (WingMod_001)
# (@] Case 2 (Wing_CFD_001)
@ (@) User Locations and Plots
= (@) Report
[ & TRie Page
-] &> File Report
&[] @ MeshReport
® &> Physics Report
# [Jg SohutionReport
[A] user Data
@ (@) Display Properties and Defaults

EH%E 9 ¢ Buem 2BER 4HT00 »EEENS OD# s ANHEE
Outine | variables | Expressions | Coadators | Twbo | i my[i[S|» Q Q@ B B-88B i T
QQCM T = o B

Vview1 - AllCases ~

Details of Case Comparison

(Deron |

[¥] case Comparison Active

Casel |wingMod_001

Case2 |Wing_CFD_001

Options
[ Synchronize camera in active views.
[[] use absolute value of Difference

[T view3 - Case 1 (WingMod_001) ~

LT

30 Viewer | Table Viewer | Chart Viewer | Comment Viewer | Report Viewer |

view All | Customize... | |

; Ready

[El Show Progress ] (I Show 3 Messages ]
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Post-Processing the Results (2)

(¥ Unsaved Project - Workbench
File Yiew Tools Units Help

©New [Fopen... [d save (&l save as...

ook —

} B Analysis Systems

{4 Design Assessment

(&) Electric

I Explicit Dynamics

@ Fluid Flow - Blow Molding {POLYFLOW)
@ Fluid Flow - Extrusion {(POLYFLOW)
[& Fluid Flow (CFx)

{& Fluid Flow (FLUENT)

[ Fluid Flow (POLYFLOW)
Harmonic Response

) Linear Buckling

|63] Magnetostatic

Bl Maxwell 2D

B4 Maxwell 3D

[l Modal

[ Modal (Samcef)

[fly Random Vibration

lilly Response Spectrum

fd Rigid Dynamics

&) RMxprt

|4 Shape Optimization

liZ Simplorer

fe Static Structural

fz Static Structural (Samcef)
Y Steady-state Thermal
@) Thermal-Electric

fezd Transient Structural

™ Transient Thermal

Component Systems

Custom Systems

Design Exploration

| T Yiew All { Customize...

@]Import... < & Refresh Project

schematic

v A

W & Fluid Flow (CFX)

2 ) Geometry
3 @ Mesh
4 @' Setup
S Q_f’_‘.] Solution
6 @ Results
Fluid Flow (CFX)

/ Update Project

NSES RS

4

A

&) @ Compact Mode

All cells are now up to date and

The simulation is complete

o Ready

[<El Show Progress ][\ 1 Show 3 Messages ] 33
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Icons Show the State of Project Data

21

0 Unsaved Project - Workbench
File  VWiew Tools Units Help

: J MNew jOpen... =l save ﬂSave as..,

Toobox 1 S

l B Analysis Systems J

§4 Design Assessment

(&) Electric

I Explicit Dynamics

@ Fluid Flow - Blow Molding {POLYFLOW)
{& Fluid Flow - Extrusion (POLYFLOW)
[& Fluid Flow (CFx)

{& Fluid Flow (FLUENT)

[ Fluid Flow (POLYFLOW)
29 Harmonic Response

) Linear Buckling

|63] Magnetostatic

Bl Maxwell 2D

B4 Maxwell 3D

EH Modal

[ Modal (Samcef)

[fly Random Vibration

Wil Response Spectrum

7] Rigid Dynamics

&) RMxprt

|4 Shape Optimization

liZ Simplorer

[ Static Structural

[ Static Structural (Samcef)
) steady-state Thermal
@) Thermal-Electric

fezd Transient Structural

™ Transient Thermal
Component Systems

Custom Systems

Design Exploration

| T Yiew All / Customize. ..

o Ready

to the Geometry?

CEX

What happens if we make a change

t Mode
v R X

v it

1
2 i) Geometry v 4
3 @ Mesh e 4
4 @. Setup V. v
5 @ Solution v
6 @ Results v 4

Fluid Flow {CFX)

/

o

\

State icons
clearly indicate
upstream
changes have
been made

J

[\E! Show Progress ][ ' Show 3 Messages ]
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Update Project

(¥ Unsaved Project - Workbench

File Yiew Tools Units Help

©New [Fopen... [d save (&l save as...

v X

Project Schematic

k B Analysis Systems

|

{4 Design Assessment

(&) Electric

I Explicit Dynamics

@ Fluid Flow - Blow Molding {POLYFLOW)
@ Fluid Flow - Extrusion {(POLYFLOW)
[& Fluid Flow (CFx)

{& Fluid Flow (FLUENT)

[ Fluid Flow (POLYFLOW)
Harmonic Response

) Linear Buckling

|63] Magnetostatic

Bl Maxwell 2D

B4 Maxwell 3D

[l Modal

[ Modal (Samcef)

[fly Random Vibration

lilly Response Spectrum

fd Rigid Dynamics

&) RMxprt

|4 Shape Optimization

liZ Simplorer

fe Static Structural

fz Static Structural (Samcef)
Y Steady-state Thermal
@) Thermal-Electric

fezd Transient Structural

™ Transient Thermal

Component Systems

Custom Systems

Design Exploration

| T Yiew All { Customize...

ﬁ]lmport... < i Refresh Pject  # Update Project (5 0Compact Mode

Fluid Flow (CFX)

Geometry 4
Mesh
Setup

Solution

@ iy s‘/' @ %

Results ®

Fluid Flow (CFX)

All cells are now up to date and S

The simulation is complete

? Updating...

[«Ei Show Progress ][‘ — Show 3 Messages ] 3
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Project Schematic Systems
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Linking Systems

* Example; Shared data
between two Analysis
Systems.

* Drag and drop new system
onto existing system.

— Run different physics &
boundaries on the same
geometry & mesh.

* Share data at different levels;
— Geometry
— Mesh
— Solution

* Share with other Analysis
Types (Structural, EMAG etc).

© 2011 ANSYS, Inc. March 5, 2012

@ Fluid Flow (FLUENT)
@ Geometry

[TV S A |

@ Mesh

4 @ setup
5 |5 Solution
6 |@ Results

Fluid Flow (FLUENT)

Share AZ2:A3

\

=

w
8l = Fluid Flow (FLUENT)
2

D
& Fluid Flow (FLUENT)

w
1
2 @ Geometry
3

@ Geometry 7 ,——=n ? .
3 @ Mesh P ,——m3 @ Mesh 7,
4 @ Ssetup 7, 4 @ Ssetup =
5 @ Solution E 5 §3 Solution Tl
6 |@ Results = 6 @ Results 7,
Fluid Flow (FLUENT) Fluid Flow (FLUENT)
Release 14.0



Project Schematic Systems

24

Component Systems

* Build analyses from individual component systems.

* Any Analysis System can be constructed from Component Systems.
— Added flexibility.
— Create Custom Systems.

A

3 s o (e
2 @ Geometry ? ., .
3§ Mesh P, Fluid Flow (FLUENT)
4 @ setup % . Analysis System
5 |§& Solution =
& @ Results 7,
Fluid Flow (FLUENT) Equivalent Component
Systems
- B - = - D - E
2 @ Geometry P ,———= 2 @ Geometry 2 , 2 @ setup T, 2 |@ Results 2 ,
Geometw 3 @ Mesh ? ‘/.3 @ Solution ? ‘/. Results
Mesh FLUENT
© 2011 ANSYS, Inc. March 5, 2012

Release 14.0



Automated File and Data Management

(¥ Unsaved Project - Workbench

File BIEUM Tools  Units  Help

5 | Refresh F5
Toolbo 0 Compact Mode Ctrl+U
B An| Reset Workspace
Reset Window Layout
v Toolbox

Toolbox Customization

M _m o m m o

v Project Schematic

A Properties

H Outline

4

N

M Messages
Progress
Sidebar Help

Show Connections Bundled

v Show System Coordinates

e u Bl = B = R = B

EPUEECEESEEDROARARREER

|4 Shape Optimization

liZ Simplorer

fe Static Structural

fz Static Structural (Samcef)
Y Steady-state Thermal
@) Thermal-Electric

«( /& Refresh Project  Update Project

v A

W & Fluid Flow (CFX)

2 G} Geometry v

3 @ Mesh ]

4 @ Setup ?

5 @3 Solution g

6 @ Results g
Fluid Flow (CFX)

[N

[N

(&)

@ Compact Mode

A B C D E
[z Transient Structural
™ Transient Thermal v (i[e)ll Size v Type - Date Modified v
Component Systems 0
Wing.SLDASM A2 88KE | G try Fil 10/20/2010 1:09:08 PM
Custom Systems s A 2
Design Exploration :
@ CFx.agdb a2z 28KB | Geometry File 10/25(2010 2:08:18 PM
| T View All { Customize. .. |
; Ready [<El Show Progress ][‘ 1 Show 3 Messages ] 33
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IS4l System Properties

r

{4} Wing - Workbench

o
e Access properties Fle Wew Tods Unts Help
_ A : _°| MNew ;jOpen... |l Save ;ﬂ Save As... d_] Import... < /& Refresh Project 7 Update Project (9 0 Compact Mode
defining system Tookox 8 SR it cchemate R e
- Analysis Systems A B
b e h a Vl o r ° E Component Systems 1 Property Value
@ autopvn X a 2
o L]
ﬁﬁ BladeGen 1 3 Component ID Geometry
O R I g ht CI I C k O n Syste m @) CFX 2 ﬂ Geometty - 4 Directory Name SYS
. & Engineering Data 3| @ Mesh = 03} Edit Geometry... 5 SR
ce I I’ se I ect p ro pe rt I es . [ Explicit Dynamics (LS-DYMA Export) m— Replace Geometry » E:itemp
F External Connection x 2 6 Geometry File Name wing
External Data G O pleste :SLDPRT
Y Exa m p I e (I G eo m et ry (@ Finite Element Modeler Transfer Data From New 4 7 = Ba eometry Optio
FLUENT Transfer Data To New » 8 Solid Bodies ]
. @ Geometry A Update 9 Surface Bodies v
* Default analysis type | &= : 5 | tnooodes B
9 Mechanical APDL /| Update From CAD 11 Parameters ]
( 3 d/2 d ) @ pesencal Mookl 3 12 Parameter Key DS
[@ Mesh Reset 13 Attribut ]
[2¢ Microsoft Office Excel QE R e - =
1 5 POLYFLOW SRame 14 Named Selections [
> I m p O rt ex p O rt O pt I O n S £ POLYFLOW - Blow Molding Properties p 15 Material Properties =
=3 POLYFLOW - Extrusion Quick Help e Al = Advanced Geometty Optio
° Pa ra m ete rs & Results 17 Analysis Type 3D Y
e;} TurboGrid 18 Use Associativity ¥
! Vista CCD 19 Import Coordinate Systems ]}
* Named _ -
20 Import Work Points =
I . = Vista TF 21 Reader Mode Saves Updated File m
Se e Ct I O n S Custom Systems 22 Irport Using Instances ™
i Design Exploration 23 Smart CAD Update [
(] COO rd N ate > Enclosure and Symmetry @l
Processing B
Syste m S 25 Mixed Import Resolution Mone v
* More details in appendix |L. Gt e iz
@ Double-click component to edit. () Show Progress ||, Show 3 Messages | .:
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Appendix

Contents

© 2011 ANSYS, Inc.

Geometry Properties

Mesh Properties

Toolbox

Type of Connectors

Build Project Schematic : Example
Menus

Global Settings

Parameters & Design Exploration
Workbench Files Structure
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Geometry Properties

Basic Properties :

* Select ‘Parameters’ option for importing parameters defined
in CAD package

* ‘Parameter Key’ filters the parameters from CAD that enter
Workbench

* If ‘Parameter Key’ is not specified, all parameters from CAD
enter Workbench

* Similarly, Named Selections key controls the selections from
CAD entering WB

28 © 2011 ANSYS, Inc. March 5, 2012

Properties of Schematic 42: Geomektry

a4 B
1 Yalue
2 =
3 Component ID Geometry
4 Directory Name SYS
S = SOMe 0
Eritemp
6 Geometry File Name \wing
\SLDPRT

s = Ba SOMme Optio
& Solid Bodies VI

Surface Bodies I
10 Line Badies [
11 Parameters ¥
12 Parameter Key DS
13 Attributes ]
14 Named Selections ¥
15 Mamed Selection Key NS
16 Material Properties ]
17 = Advanced Geometry Optio
18 Analysis Type 3D LI
19 Use Associativity @]
20 Import Coordinate Systems ]
21 Import Work Points ]
22 Reader Mode Saves Updated File ]
23 Import Using Instances ¥
24 Smart CAD Update [
= Pl @
26 Mixed Import Resolution MNone _v_]
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Geometry Properties

29

Advanced Properties :

* Select ‘Use Associativity’ to establish association between
CAD and WorkBench

* Import Coordinate Systems, Work Points, etc. defined in CAD

* Smart CAD Update :

— If selected, changes made in other options get updated in the
model

© 2011 ANSYS, Inc. March 5, 2012

Properties of Schematic A2: Geometry

a4 B
1 Yalue
2 =
3 Component ID Geometry
4 Directory Name SYS
S = SOMe 0
E:\temp
6 Geometry File Name \wing
\SLDPRT

s = Ba SOMme Optio
& Solid Bodies vl

Surface Bodies ¥
10 Line Badies [l
11 Parameters ]
12 Parameter Key DS
13 Attributes
14 Mamed Selections [#]
15 Mamed Selection Key NS
16 Material Properties ]
17 =2  Advanced Geometry Options ‘
18 Analysis Type 3D ;]
19 Use Associativity ¥
20 Import Coordinate Systems ]
21 Import Work Points =
22 Reader Mode Saves Updated File ]
23 Import Using Instances ¥
24 Smart CAD Update
= Pl @
26 Mixed Import Resolution MNone _:_|_
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Mesh Properties

=

{i¥ Wing - Workbench
[ ) nght Cllck Mesh File  View Tools Units Help

Ti ¥y X

: _]New JOpen... HSave &SaveAs... mlmpnrt...

* Select Properties

Analysis Systems

B Component Systems

@ autoDYN
ga BladeGen
@y Crx
. & Engineering Data
Properties: i ——
F External Connection

External Data
(@3 Finite Element Modeler
FLUENT

Geometry

 System Information : D s
@

* General

@) Mechanical APDL
Mechanical Model

— Displays Physics, Analysis and

Mesh

¢ Microsoft Office Excel
POLYFLOW

POLYFLOW - Blow Molding
=5 POLYFLOW - Extrusion
& Results

€& TurboGrid

B vista CCD

B vistaRTD

—J vista TF

"
tt

% @l

Solver type for selected system

— Information also available in
Toolbox Customization panel

Custom Systems

Design Exploration

| T View All { Customize. ..

Prc ematic

A

Sl

1 [

2 | @ Geometry v
3|o Mesh = |

& Refresh Project / Update Project

Tesh () Edit..
53 Duplicate
Transfer Data To New
7/ Update
Clear Generated Data

Refresh

(7

Reset

g@ Rename

0 Compact Mode
>y X
B
1 Property Value
2 era
3 Component ID | Mesh
o =
S ormatio
6 Physics Any
7 Analysis Any
8 Salver Any

[ Properties

Quick Help

© Right-click to update component.,

() Show Progress ||, Show 3 Messages

30 © 2011 ANSYS, Inc. March 5, 2012
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IS8 Toolbox

Analysis Systems

Component Systems

Custom Systems

[+]

[ Design Exploration

- Predefined Templates

- Individual applications to build or use Analysis Systems (AS)
- Predefined/user-defined AS for coupled applications

- Parametric management and optimization tools

@ Fluid Flow - Blow Molding (POLYFLOW)
@ Fluid Flow - Extrusion (POLYFLOW)
(& Fluid Flow (CFX)

&4 Fluid Flow (FLUENT)

4 Fluid Flow (POLYFLOW)

Harmonic Response

Linear Buckling

Magnetostatic

Modal

Madal {Samcef)

Random Vibration

EEE

=
=

Response Spectrum

Rigid Dynamics

Shape Optimization
Simplorer

Static Structural

Static Structural (Samcef)
Steady-State Thermal
Thermal-Electric
Transient Structural

FHECHERODTEEEE

Transient Thermal

5

& Engineering Data

[ Explicit Dynamics (LS-DYNA Export)
JF External Connection

External Data

(@@ Finite Element Modeler

FLUENT

@ Geometry

f7) Icepak

S5 Mechanical APDL

@ Mechanical Model

@ Mesh

{2 Microsoft Office Excel

e POLYFLOW

=+ POLYFLOW - Blow Molding
== POLYFLOW - Extrusion
&> Results

€5 TurboGrid

B¥ vista CCD

B vista RTD

) Vista TF

a3 Random Yibration
f§ Response Spectrum
Thermal-Stress

‘ B Analysis Systems E Component Systems i B Custom Systems ‘ [E Design Exploration
§4 Design Assessment @ AUTODYN FSI: Fluid Flow (CFX) -3 Static Structural @) Goal Driven Optimization
(&) Electric ﬁa BladeGen FSI: Fluid Flow (FLUENT) - Static Structural @ Parameters Correlation
[y Explicit Dynamics @) CFX Pre-Stress Modal [ﬂ] Response Surface

ab] Six Sigma Analysis

31 © 2011 ANSYS, Inc.

March 5, 2012

Release 14.0




IS 28 Customize Toolbox

Customize the number of tools available in the Toolbox

[ ]
Ex: Default Systems
under Component
E Component Systems
AUTODYN
BladeGen
CFX

Engineering Data
Explicit Dynamics (L5-DYNA Export

27 = ompone B
External Conne FNE | © wnoon

Explicit Dynamics

Ex: Modified

External Data | 20 V|44 ladecen

5]

4 Design Assessment

Customizable

Finite Element p 2|7 & c™ i
31 |¥]| @ Enginesring Data Any
FLUENT 32 V| B Explicit Dynamics (LS-DYNA Export) | Structural
Geometry 33 £ External Connection Any
34 @l External Data Any
Icepak 35 |[V]| @ Finite Element Modeler any
Mechanical APD| 3¢ || & Fuent Fluids
¢ 37 Geometry Any
Mechanical Mod|— = e
Mesh 39 =) Mechanical APDL Any
MinOSth OFFIC 40 Mechanical Model Any
41 Mesh Any
POLYFLOW 42 Microsoft Office Excel Any
POLYFLOW - Bl 43 * POLYFLOW Fluids
44 2 POLYFLOW - Blow Moldin Fluids
q
POLYFLOW - E 45 = POLYFLOW - Extrusion Fluids
Results 46 ||| @ Results Fluids
. 47 & TurboGrid Fluids
TurboGrid 48 |[v]| B® vistaccp
Vista CCD 49 || B® vistarTD
Vista RTD 50 || o vista TF Fluids
Yista TF

32

© 2011 ANSYS, Inc. March 5, 2012

3
4 || (€ Electric Electric
CO m 0 n e n t S S t e m 5 |W]| B9 Explicit Dynamics Structural
p y 6 || Fiuid Flow - Blow Molding (POLYFLOW) Fluids
7 || Fluid Flow - Extrusion (POLYFLOW) Fluids
8 || FludFlow (CFx) Fluids
9 |[¥]| & Fluid Flow (FLUENT) Fluids
B Component Systems 10 |1 @) FoiFon ourrLow,
11 (@ @ Harmonic Response J Structural
G‘:': AUTODYN 12 || @) Linear Bucking Structural
13 |[¥]| (@) Magnetostatic Electromagnetic
4 BladeGen 2.8 s { ectonay
14 |V]|f§ Modal Structural
15 |[V]| B Modal (Samcef) Structural
1
@) CFX 16 || [} Random vibration Structural
' . . 17 |[¥]| ) Response Spectrum Structural
J Englneerlng Data 18 |V & Rigid Dynamics Structural
m EXDIICIt Dyn amics (l ) 19 |[¥] Shape Optimization Structural
B = comoone > 20 |¥1| [ Smplorer Any
-2' Extern al Connectiol % |V @ AiToDi Explict Dynamics 21 ;4 & Statf(Stvuctuva( Structural
s - 22 |¥]| 3 Static Structural (Samcef) Structural
H 29 |[¥]| &4 Bladecen 23 |]| @ Steady-State Thermal Thermal
b xLernal Lata
71| ey i 24 |[V]| @) Thermal-Electric Electric
Finit El M 4| %0 V]| @ crx Fluids
@ inite Element Mod — 25 |9 Transient structural Structural
2l '@ g ShgneernuDad Any 26 |[@][ @@ Transient Thermal Thermal
FLUENT 32 |[V]| B Explicit Dynamics (LS-DYMNA Export) | Structural Comprar s
s 33 |[V]| ¥ External Connection Any j‘ @ autoom Explicit Dynamics
y Geometry 3 |¥ External Data Any = gji‘:;esen e
N-_j Mechanical APDL 35 |[¥]| @ Finite Element Modeler Any [@]| @ Engineering Data any
. ] FLUENT Eluids (]| B Explicit Dynamics (L5-DYNA Export) Structural
@ Mechanical Model =i B[ %5 Boacrosn o
h 37 :J Geometry Any 3¢ |V @ externalData any
@ Mes 38 | Icepak Any 35 ||| @ Finite Element Modeler Any
= W— % | FLUENT Fluids
@ Results = - 37 V]| @ ceometry Any
- 40 v @ Mechanical Model Any ]
Z TurboGrid 38 || Icepak Any
e:a 41 |[¥] ﬁ Mesh Any 39 |[]| & Mechanical APDL any
42 |[7]| [ Micrasoft Office Excel Any 0 |@ g Mechanical Model Ay
4 @ Mesh A
43 || = poLvrLow Fluids o LR ™ 5
4 | * POLYFLOW - Blow Molding Fluids
45 'Q ¢ POLYFLOW - Extrusion Fluids
46 |[V]| @ Results Fluids
47__|V]| & Turbogrid Fluids
48 (O %
49 |[C]| ¥ vistarTD
50 |[7] o vistaTF Fluids
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Type of Connectors

2 Geometty o, ——
—=3 | [ Parameters

1 NG =R ety

Fearnety

y

v,

4 | @ Setup v

& g Solution v

& | @ Results v
—=7 |5 Parameters v

Fluid Flaws (FUJEMT)

= Seatic Structural (AHSYS)
¥ Enginzeting Data
i) Geormetny

@ Model

g Setup
{5 Solution
7 | @ Results
—=8 |[pd Parameters
Static Structural [AMNSYS)

LINISNISNT S S
LR LY

L

w
o Model vy
i Setup v
4| Selution v
@ Results v

2[5 Paramneters

Prastress Madal [AMSYS)

W T Modal (ANSYS)
EI‘ Seometry
g Model
[ ﬂ Setup
6 | @5 Solution
7 | Results

8 [ Parameters
Madal (AMSYS)

Engineeting Data

RN

Static Structural (BHSYS)

Feometry

Model
E Setup
W Solution

7§ Results

=8 | [ Parameters

-
1 K

z @ Engineeting Data
3

3

Hook Analyss

R

Y Y 1Y [ 15 [

CISIS NS %

[ O R TS Y

= Square connectors
signify that the data is
SHARED between
the cells.

« Circular connector
signify that the data is
TRANSFERRED to
new cell.

| [5d Parameter Set

33
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Build Project Schematic : Example

* Drag FLUENT component system onto an existing mesh
component system

34

E Component Systems

% BladeGen
M) CFx
@ Engineering Data

i Explicit Cvnamics (L5-0YMA Ex
@@ Finite Element Modeler

| FLUENT

Step 1:

Select and Drag
FLUENT Component

Z G Geometry u

3 |@ Mesh Z

Mesh

Transfer A3

Step 2:

Drop FLUENT
Component on Mesh

Mesh

- B

W L FLUENT
Z G Geometry ‘—/—I 2 @ Setup
3 §@ Mesh e 3§

& Solution

FLUEMT

Ed

F |

e

Connection is
established between
Mesh and FLUENT
setup
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IS8 File Menu

e Create/Open/Save a Workbench project file
e Saves data from all the components

e Import: Import files (for acceptable file types,
see Import options)

e Archive: Quickly generate a single compressed
file (.wbpz or .zip file) containing all pertinent
files for easy transfer. Zipped file can be saved
at any required location

e Restore Archive: Unzip and open zipped
project files

e Scripting: Record and Run journal files

e EKM: Launch and connect to EKM i.e.
Engineering Knowledge Manager

35 © 2011 ANSYS, Inc. March 5, 2012

m Yiew Tools Units Help

] New Ctrl4+n
47 Open... Ctrl+0O
A save Ctrl+5
Lﬂ Save As...

3  Save to Teamcenter...

gl Import...
@ Archive. ..
&)

Restore Archive...
Scripting I3
EKM 3

Exit Ctrl4+Q

‘Workbench R10/11 Project [*.wbdb

Simplorer Project File [*.asmp)

AUTODYN Save File [*.ad)

CFX-Pre Case File [*.cfx)

CFX-Solver Input File (*.def;”. mdef]

CFX-Solver Results File [*.res;” bak;*.mres)
Importable Mechanical Files [*.dsdb;” mechdat)
Engineering D ata File [*.xml;".engd)

BladeGen File [*.bgd)

Importable Mesh Files [*.cmdb;*. meshdat)
Geometry File [*.sat;” sab;" agdb;” model;” dlv;". CA]
FEModeler Database [*.fedb]

WB Import options
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WS el View Menu

e Refresh and Reset Window layout

e Reset Window Layout restores original window layout

Q&j Mechanical APDL

@ Mechanical Model

@ Mesh

¢ Microsoft Office Excel

=2 POLYFLOW

i POLYFLOW - Blow Molding

* VView Toolbox, Toolbox Customization, Project Schematic, Messages,
Progress , etc. windows on Project page

e Reset Workspace restores current workspace to default settings

=+ POLYFLOW - Extrusion = 8 c b
& Results
@ Turbogrid 1 Type Text Association Date/Time
B vista CCD 2 ANSYS News éy::j:zgcl:‘ligrn FORTUNE 100 Fastest-Growing Companies List for Second 8/25/2010 12:33:11 AM M es S a eS
B® vistaRTD
']d vista TF 3 AMNSYS News | ANSYS Integrates Advanced Fatigue Capabilities from HBM-nCode 8/20{2010 12:31:43 AM ‘
Cltansyans 4 ANSYS News | ANSYS, Inc, Reports Continued Growth Momentum in Second Quarter 2010 8/6/2010 12:30:54 AM |
| @ Design Exploration
Progress. v o x
5 8 c \ P
. rogress
1 Status Details Progress ‘
2 Updating the Mesh component in Mesh — ‘
T View all { Customize. ..
® pdating... (o Hide Progress ||, Hide 3 Messages
36 © 2011 ANSYS, Inc. March 5, 2012

WET Tools  Units Help
Refresh FS

@ Compact Mode Ctrl+U
Reset \Workspace
Reset Window Layout

v Toolbox

Toolbox Customization
v Project Schematic

Files

Properties

Qutline

Messages
Progress

Sidebar Help

Show Connections Bundled

v Show System Coordinates
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IS8 Tools Menu

37

e Refresh or Update entire project
e Modify Global Settings through ‘Options ...

© 2011 ANSYS, Inc.

¥ Unsaved Project - Workbench

File  View Tools  Units

Help

Units  Help

[

Refresh Project

N

Update Project

License Preferences...

Launch Remote Solve Manager...

Options...

: jNew JOpen... HSave .ﬂSavens... mlmport...

&4 Refresh Project

7 Update Project

March 5, 2012
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I eE Units Menu

q 0 Unit: Hel
* Select Unit System to be used for the project =
ST (ka,m,s,K,8,N,¥)
 Sets the default unit system for all systems v Metric (kg,m,s, C,A,N,¥)
. . . . Metric (k ,mm, s, °C,ma,N,mYy
* Units can be changed within components like DM, RN
1J.5.Customary {Ibm,in,s,F,A,|bf,v)
AM P 1J.5.Engineering {Ib,in,s,R,A,Ibf, ¥}
* Display Values as Defined : displays value and unit v Display Values as Defined
as defined in Workbench or original source Display Values in Project Urits
application Unit Systems. ..
* Display Values in Project Units : displays values
. . a B |c|D A ‘ B &
converted to selected project unit system Y ot m | 1 [dmEEE |
* Modify Unit Systems through ‘Unit System ..." v 1
6 1.5.Engineering (Ib,in,s,R,&,Ibf,¥) @] : t::v?rt:nce = :j
B | [P — z
9 | Metric (kg,um,s, C,ma, LN, Y) v 190 i:::p::::re i’
10| Metric {decatonne,mm,s,C,mé, N,mv) s 11 Time s
11 Usc.s‘f::tm;:s {Ibm,Ft, 5, °F, A, IbF,¥) ; 7;?_ Cmns .
[owicate | [ oeete | [mmport.. | [ Export... | z? :;j;a:::e,e,amn }Z;sf_z }v
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IYS@ Global Settings (1)

* Tools = Options ... D options FEX

) Project Management Management
- Project Management : foge xeee e
Regional and Language Options File Locations
Graphics Interaction :
. . Default Folder for Permanent Files
- M ana ge F I I e Locat ions ?:jrn;:giﬁizgs joz‘r.Documents and Settings\My Documents
Q Solution Process :
o Folder for Temporary Files
M = ge Sta rt Y p 0 pt s Ansoft :D"‘I,Documentspand :ettings'l,Local SettingsiTemp
Mechanical APDL —
CFX
FLUENT Startup
Mechanical
Meshing V' Load News Messages
- Design Explaration Maximumn Age of News Messages (Days)
|90
Custom RSS Feed Address

[ start Remote Solve Manager

[V Show Getting Started Dialog

Restore Defaults
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ITYS@l Global Settings (2)

(] Options E]@

T 2
Appearance
Regional and Language Options Graphics Style
Graphics Interaction
° A 0 Background Style
p p e a ra n c e . Seometry Impork Top-Bottom Gradient v
Journals and Logs
Solution Process Background Color
- k d Style, Col —————————
Manage Background Style, Color o wn
CF¥X Background Color2
] H FLUENT
- Manage Display options Mecharical ]
Meshing Text Color
Edge Thickness
Thin v
Edge Colors

Restore Defaults

v

Project Management =
Appearance =
I 1 Regional and Language Options Mouse Button Assignment
» Graphics Interaction :
Geometry Import Zoom 3
. Journals and Logs L
- Manage Mouse Button operations o i ikde aen ,
Ansoft
. Mechanical APDL Aaae -
— CFX Right Button
Manage Keyboard Button operations .
Mechanical
Meshing Shift+Left Button
+- Design Exploration MNone v
Shift+Middle Button .
Zoom v
Shift+Right Button
Box Zoom v
Crl+Left Button
| Multi-Select: v |
Ctri+Middle Button
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Importing Parameters : Example

CATIA V5 "

Parameters from
CAD to Workbench

Rl )
'1- 19% Parameiers
1 ¥ _Dffset |32
1 ¥ _Offeat |3
1 7_offeat 1
1 Jon. 1B\ | 0uDD000 ]
1 Join. I T4 D0 ]
] JanS\Meng L]
1 Jon, T L]
’ LR
I
]

o T
st mEne

L
S

ovaive 5’..-1 $anioft @MnSuface SBnd v SChumfe #rom Fraameters
K .
AN

012

RREMQOE 4 e M

Parametric File
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WSSl Parameters and Design Exploration

- E
WB expo ses and a”ows to ma nage the W = Fluid Flow (CFX) W = Static Structural (ANSYS
i Z @ Geometry “ 2 & Engineering Data v
parameter at the project level 3| ® Mesh 7 3@ ceomeiny D
4 @ setup v ., 4 @ Model v
5 |83 Solution v ——5 @ Setu v
Parameter Set could be LT T - 1@ Soltion .
* CAD parameters S par,flmj:r:, ] = E:iiif;i'ﬁ;ers :
* Geometry parameters set in DM static structural (A1)

* Material parameters

Available for all the |Physics
— Customization required > |G Parameter Set
[ ]

Boundary condition parameters

* Result parameters v =

il 5| Response Surface

C And |Ot more 2 |[H Design of Experiments #

3 B Response Surface

Response Surface

Details will be presented in a separate lecture

 Design Exploration tool allows you to
— Create Parameter correlation
<:|' — Create Response surface
— Min-max search
— Goal-drive optimization
— Six sigma analysis

4 o e b o e — Direct optimization (Beta)
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Workbench Files Structure (1)

* Workbench creates ‘<project>.wbpj’ and a folder ‘<project>_files’

* All the project related files are saved within ‘<project>_files’ folder

Here is an example showing folder structure of a multiphysics analysis project

M\ ext-aero-predator Fsiowbpi

=|-{ ) ext-aero-predator_Fsi_files

<Project Name>.wbpj
<Project Name>_files

=) dpD Folder corresponding to Design Point-0
=) FFF > Folder containing all the files related to FLUENT
+-17) Fluent Contains case, data, *.trn, history (optional)
+-1-7) MECH Contains mesh file (i.e. .msh file)
177 Past Contains CFD Post files (i.e. .cst file)
=1-{[7) Geam > Contains Geometry information
-0 DM Contains DM file (i.e. .agdb file)
=I-{7) global > Global
#-{[5) MECH Mech
=) 53 > SYS
+/-{ ) EMiGD ENGD
+{) MEZH MECH
+- ) SY5-1 > SYS-1
+-| ) user_files S Contains user files like images, videos, text files
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Workbench Files Structure (2)

* When the project file (<filename>.wbpj) is created, ANSYS Workbench creates a
project folder named <filename>_files

 All files relevant to the project are saved within project folder
* Primary subdirectories within project folder are:

— dp0

— user _files
» dpO subdirectory:

— Workbench designates active project as design point O and creates a dp0
subdirectory that always corresponds to active project files

— Design point folder contains system folders for each system in the project

— System folder contain folders for each application used in the system (i.e.
Mechanical application, FLUENT, etc.)

— These folders contain application-specific files and folders, such as input files,
model directories, engineering data, resources, etc.

» user_files:

— This folder contains any files (such as input files, referenced files, etc.) that are
supplied to a project or any output (images, charts, movie clips, etc.) generated
by Workbench
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