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Lecture 2
Introduction to ANSYS Workbench

~ Fluid Dynamics Structural Mechanics Electromagnetics Systems and Multiphysics

Introduction to ANSYS
DesignModeler



ANSYS Workbench 14

What will you learn from this presentation

Overview of ANSYS Workbench
How to launch Workbench?

Workbench interface details

Workbench file structure

2 © 2011 ANSYS, Inc. January 8, 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

* Integrates 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. January 8, 2012 Release 14.0



From Windows OS :

From UNIX/Linux OS :

@ cene

From CAD system :

5 0-a A

B4k e oo BEAGER »

Gsomeiry

Launching Workbench

All Programs . ANSYS 14.0

M\ Mechanical APDL (ANSYS) 14.0
A Mechanical APDL Product Launcher
U Uninstall 14.0
M\ Workbench 14.0
. AMNSYS Client Licensing
. EKM
. Fluid Dynamics
. Help
. Meshing
. Utilities

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

4

© 2011 ANSYS, Inc.

January 8, 2012

Tools | AMSYS 14.0 ANSYS 13.0 Window Help

gj, ‘."I.fnrkmﬂ:nch - - @ Q @
oV M\ Workbench

‘." A Stars session of Workbench 14.0
Al -

AMEYSGeom

» Workbench supports various CAD
packages

 Details are covered in CAD
Connectivity presentation

Release 14.0
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Not just limited to
geometry or meshing

Not just limited to CFD /
CSM

Not just limited to single
physics, includes Multi-
physics too

Electromagnetic tools

Design Exploration and
Parameterization

© 2011 ANSYS, Inc. January 8, 2012

a‘ 2 - Workbench

File  “iew  Tools

Lniks

Help

C ] Mew [ Open... | save B Save as...

v 1 X

| B Analysis Systems

{4 Design Assessment
[&) Electric

iy Explicit Dynarnics
[©3 Fluid Flow (FLUENT)
55 Harmonic Fesponze
[y Linear Buckling

|63) Magnetostatic

B mMawell 200

Bl Maxwell 3D

FE Modal

F¥ Modal (Samcef)
[l Random vibration
Il Response Spectrum
Bz Rigid Dvnamics

B RM=prt

|22 Shape Cptimization

[ﬁ Simplorer

[l Static Structural

ﬂ Steady-State Thermal
@Y Thermal-Electric

[zl Transient Structural
§® Transient Thermal

[zl Static Structural (Samcef)

Component Syskems

Custam Systems

4] Impart..

Project Schematic

12 @ Geometry
3 @ Mesh
4'@. Setup
5 | g Selution
5| @ Resuls

7 .i';\_,' Parameters

Fluid Flow

E Component Syskemns

@ aUTODYH
B4 BladeGen
@y CFx

§ @& Engineering Data
/| [ Explicit Dyniarnics (L5-DYMNA Export)

£ External Connection

External Data

(T3 Finite Element Madeler
B FLUENT

Q Geomektry

@ Icepak

GE] Mechanical APDL

@ Mechanical Model

@ Mesh

[2€] Micrasaft Cffice Excel
mi POLYFLOW

=2 POLYFLOW - Blow Malding
=5 POLYFLOWY - Extrusion
@ Results

€5 TurboGrid

B vists CCD

B vista RTD

— vista TF

date Project

r

| 79 Pameter Set

E Custom Systems

it
2
E
4
3
13
7
8

\

-
i
2
3
4
3
3
i
8

Which Tools are Hosted on Workbench

€9 compact Mode
-0 ox

T m
& Engineering Data
{0 Geometry

@ Model

&
@ sep &
& solution 4
@ Resulls &

[pd Parameters

(O

Prestress Modal (AMNSYS)

a
) Geometry v
@ Model A
| @8 e &y
| @ solution ¥ a
@ Results e

B3 Parameters

Modal (AMEYS)

FSI: Fluid Flow (CF%) -= Static Structural
Fal: Fluid Flow (FLUENT? -2 Skatic Structural

fj Pre-Stress Modal
rj Randam Yibration
Response Spectrum
Thermal-Stress

Design Exploration

| s View &ll f Customize. ..

i. Ready

El Design Exploration

(] Goal Driven Optimization
[!:] Parameters Correlation

m Response Surface
M Six Sigrma Analysis

[ Show Progress ][.Q'Show 39 Messages ]

Release 14.0



Project Management System

6

M\ Unsaved Project - Workbench

File  View Tools Units Help

JNEW I_}Open... HSENE LﬂSaveAs... |lz-ijlmp0rt... |

L' B Al Froject Schematic
|E| Analysis Systems | &

[ Design Assessment

Electric

[y Explicit Dynamics
& Fluid Flow (CFX)

& Fluid Flow (FLUENT)
¥ HarmonicResponse
&8 ICEngine

3 LinearBuckling

(6] Magnetostatic

{H Modal

[l Modal (Samcef)

[l Random Vibration
[y ResponseSpectrum
ke Rigid Dynamics

[z Static Structural

kel Static Structural {Samcef)
¥ steady-State Thermal
) Thermal-Electric

m

Reconnect Refresh Project

Update Project Project 0 Compact Mode

Getting Started

DS =

(
A welcome window introduces

basic WB concepts and provides
link to quick-start tutorials

Welcome to ANSYS Workbench!

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

m

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.

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 datzile far that nart of tha analucic

¥ Show Getting Started Message at Startup

(i@ Finitz ElementModeler
Bl FLUENT

§@ Geometry

J\ Mechanical AFDL

§@# Mechanical Model

-

| T View All / Customize. ..

@ Ready

(| Show Progress ”v_ Show 6 Messages I

h
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Complete Analysis Systems

7

@ Unsaved Project - Workbench

File  Wiew Tools Units  Help

i
Qoo
dhrs

- B ox

% E Analysis Systems

[ Design Assessment

[E) Electric
[ Explicit Dynarics

@ Fluid Flow - Blow Maldj PSLYFLOW)
& Fluid Flow - Extrusig YELOW

@ Fliid Flow (CFA)

f& Fluid Flow (FLUENT)
@ Fluid Flais (POLYFLOW
2% Harmonic Response
Y Linear Buckling

[9) Magretastatic

I Manwel 20

Bl Maxwell 30

[ Modal

FH Modal (Samcef)
[l R.andormn Yibration
[l Fesponse Spectrunn
bed Rigid Dynamics

ﬁ RMxprt

[=4 Shape Cphimization

[ﬁ Simplorer

[zl Static Structural

ﬂ Steady-State Thermal
) Thermal-Electric

Fel Transient Structural
ﬁ_ Transient Thermal

E Static Struckural (Sameef)

-

Component Systems

Custom Syskems

Design Exploration

T Wigw All | Customize..,

@ Ready

S qNew Fopen.. [dlsave Blsavess.. | @]

The Analysis Systems group contains a
set of pre-defined systems listed by
analysis type (and solver)

@ Fluid Flow (CFX)
@ Geomekry
@ Mesh

&
3
4 @ Setup
]
£

)

W& Solution
@ Resulks

Fluid Flaw (CF)

I'.I‘:!-

! I
nﬂ ogi

ol | ogd

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

Drag the desired analysis type
onto the Project Schematic

[l:'ZiShow Progress ][ 15how 3 Messages l
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Guided Workflow

8

ﬁ,‘ Unsaved Project - Workbench
File  Wiew Tools Units  Help

S qnew Fopen.. =l save [l savess. .

| Bl #nalysis Systems |

[ Design Assessment

[E) Electric

[ Explicit Dynarics

@ Fluid Flow - Blow Malding {POLYFLOW)
@ Fluid Flow - Extrusion (POLYFLOW)
(& Fluid Flow (CF%)

f& Fluid Flow (FLUENT)

(G Fluid Flow (POLYFLOW)
2% Harmonic Response

Y Linear Buckling

[9) Magretastatic

I Manwel 20

Bl Maxwell 30

[ Modal

FH Modal (Samcef)

[l R.andormn Yibration

[l Fesponse Spectrunn

bed Rigid Dynamics

ﬁ RMxprt

[=4 Shape Cphimization

[ﬁ Simplorer

[zl Static Structural

E Static Struckural (Sameef)
ﬂ Steady-State Thermal
B Thermal-Electric

Eed Transient Structural

E Transient Thermal
Component Systems

Custom Syskems

Design Exploration

T Yiew Al | Customize. ..

; Ready

System components guide the user
through the analysis process

[l

2 @ Geometry
3 @ Mesh

4 a Setup

5 [ﬁrfl Solution
6 @

Resulks

Fluid Flaw (CF)

Fluid Flawe |::_IZ:F:§{:|

\

State icons inform the user of
progress and suggest where
action needs to be taken

(e Show Progress ][ . Show 3 Messages l
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Workbench Environment

¥ Unsaved Project - Workbench
Main Menu File  Wiew Tools  Units  Help

& Mew [ 0pen... |ml Save [l save As. .. & | Impork,., = r Refresh Project  # Update Project (5 Compact Made
Lo P! P ; ] P! ] p
B * 0 X ;

Bar

=]

Analysis Systems

(]

Campanent Systems

B Fluid Flow (FLUENT)

]

Custom Systems 2 @) Geometry . ,—— M2 |G Seomery
—3 | (5] Paramaters 3 @ Mesh
Geometry 4@ Sewp
5 ] Solution
6 | (@ Results

=7 |[5] Parameters

-
1

2

3| @) Geometry
4@ Model
5
13
7

v 3| @) Geomtry
4 @ Model

v
v
5 | Setup o
v
v

(&3]

Design Exploration

& Setup

i Solution

& Results

6 |3 Solution
7 |@ Results
Fluid Flow (FLLENT) =% |5 Parameters L——= 2 |[f] Parameters

LIS
el e e e e
[

LIS

Static Structural (ANSYS) Prestress Modal (ANSYS)

2 & Enginesring Data o

3 ) Geometry

Toolbox o Project

Schematic

& | g5 Solution
7 |@ Results
28 [ Parameters

Madal (AMSYS)

ST S

& Enginesring Data

q "

2

3 Geometry
\‘4 @ Model

5 @ Setup

& | {5 Sohuien

7

@ Resuls

28 | B Parameters

(RN ENENENEY
S

Hook &nalyss

customize [5d Paramater Set
TOOI bOX T Yiews All | Customize, ..

o FReady

Message
Window

4h show & Messages .

Show Progress

Project Status Progress Window
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Project Schematic

e Just ‘drag and drop’ Analysis or Component or Custom Systems into the schematic to
create the Project layout

* The location of drop, dictates the “type of linkage” between systems
* The “type of linkage” is indicated by the “type of connector” between the systems

i -
| W % Fluid Flow (FLUENT)
2 E Share A2 2 1@ Geometry 2 .
3 @ Mesh = 3 §# Mesh 5
4 P 4 @ Setup e
5 [E Solution 7, ] ijl Solution !
6 [ Resuls 7, 6 @ Resuks T o4
Fluid Flow: (FLUENT) Fluid Flovs {FLUENT)
| Create standalone syskem |
Share Component Create Standalone System
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Using ANSYS Workbench “Editors” (1)

11

ﬁ,‘ Unsaved Project - Workbench

File  Wiew Tools Units  Help

4 * B ox

S qnew Fopen.. =l save [l savess. .

| E Analysis Systems

[ Design Assessment

[E) Electric

[ Explicit Dynarics

@ Fluid Flow - Blow Malding {POLYFLOW)
@ Fluid Flow - Extrusion (POLYFLOW)
(& Fluid Flow (CF%)

f& Fluid Flow (FLUENT)

(G Fluid Flow (POLYFLOW)
2% Harmonic Response

Y Linear Buckling

[9) Magretastatic

I Manwel 20

Bl Maxwell 30

[ Modal

FH Modal (Samcef)

[l R.andormn Yibration

[l Fesponse Spectrunn

bed Rigid Dynamics

ﬁ RMxprt

[=4 Shape Cphimization

[ﬁ Simplorer

[zl Static Structural

&l Static Structural {Samecef)
ﬂ Steady-State Thermal
B Thermal-Electric

Eed Transient Structural

E Transient Thermal

Component Systems

Custom Syskems

Design Exploration

T Yiew Al | Customize. ..

; Ready

lﬁj Import. ..

Project Schematic

/= Refresh Project # Update Project 0 Compact Mode
* 0
Fluid Flow (CF%)
Geametry v
Mesh ‘m Editlll
Sebup Replace Geometry »
Salukion 33 Dup"cate
Results Transfer Data From Mew r
Fluid Flow (C Transfer Data To Mew k
4 Update
“ Update From CAD
Refresh
Fesat

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

[IE! Show Progress ][, _15how 3 Messages l
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(¥ Unsaved Project - Workbench

Tools  Urits

File:

S Mew [ Open... & save

Wienw

it Az Fluid Flow (CEX) - DesignModeler

; J File Create Concept Tools Wiew Help

Using ANSYS Workbench “Editors” (2)

4

| E Analysis Systems

AHBE @] 9k G ke[ % b | AREE [ S QAR 2R w6

Design Assessment
Electric

Tree Cutline

v ot ene

v &

Explicit Dvnarmics

Fluid Flow - Blaw Malding {FOL
Fluid Flow - Extrusion (POLYFL
Fluid Flow {CFX)

Fluid Flaw (FLUENT)

Fluid Flais (POLYFLOW
Harmonic Respanse

Linear Buckling

Magnetast atic

Maxwell 2D

Maowell 30

Modal

Madal (Samcef)

Random Wibration

Response Spectrum

= (88| A: Fluid Flow {CFx)

(@ Enclosurel

[ VG 3 Parts, 3 Bodies

Sketching  Modeling i

SECHIRDEIEECEESEEDRRREROAEER

J :}’ Generate @ Share Topology in,Extrude @Revolve %Sweep 4 SkinjLoft  [@ThinySurface  §pBlend « W Chamfer QPoint Parameters
B Graphics

|
A
= |
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Rigid Crynamics Details Yiew a
Rixprt =1/ Details of Import1 |
Shape Cptimization Impart [Tmpartt |
Simplarer Source LA Bsseml SLDA
Skatic Skruckural |Base Plane | ¥Plane
Skatic Skruckural {Samcef) COpetation !Add Frozen =
Steady-State Thermal Process Solid Bodies Yes
Thetmal-Electric Process Surface Bodies Yas
Transient Structural | Frocess Line Bodies Mo =
E Transient Thermal Import Parameters? | Ves
Parameter Key |Ds
Component Systems - - i
Import Material Properties? !No
Cushamn Systems Import Coordinate Systems? Mo _
Design Explaration iImport Attributes? | Mo w | | Model View | Print Preview I
T Vigw Al { Custon @ Ready Mo Selection Metsr 0 o
—
; Ready [IEI Show Progress ][L:l Show 3 Messages ]_::'
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Using ANSYS Workbench “Editors” (3)

@ Unsaved Project - Workbench

File  Wiew Tools Units  Help

S qnew Fopen.. =l save [l savess. .

| Bl #nalysis Systems |

[ Design Assessment

[E) Electric

[ Explicit Dvnamics

@ Fluid Flow - Blow Malding {POLYFLOW)
@ Fluid Flow - Extrusion (POLYFLOW)
(& Fluid Flow (CF%)

f& Fluid Flow (FLUENT)

(G Fluid Flow (POLYFLOW)
2% Harmonic Response

Y Linear Buckling

[08] Magnetostatic

I Manwel 20

Bl Maxwell 30

[ Modal

FH Modal (Samcef)

[l R.andormn Yibration

[l Fesponse Spectrunn

bed Rigid Dynamics

ﬁ RMxprt

[=4 Shape Cphimization

[ﬁ Simplorer

[zl Static Structural

&l Static Structural {Samecef)
ﬂ Steady-State Thermal
B Thermal-Electric

Eed Transient Structural

E Transient Thermal
Component Systems

Custom Syskems

Design Exploration

T Yiew Al | Customize. ..

; Ready

ﬁj Import. ..

7
‘u"

= Refresh Project

Fluid Fla

i) Geometry

ﬁ Mesh

[aﬁ Siolukion
Q Resulks

&
3
4 a Setup
]
£

Fluid Flaw (CF)

# Update Project

i

ool | N

ogy|

agf]

€D Compact Mods

Geometry cell icon changes

(e Show Progress ][, _15how 3 Messages l
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@ Unsaved Project - Workbench
File Tools  Units  Help
S Refresh - F5
G Compact Mode Chrl+U

) Reset Workspace

Reset window Lavout

m
=
3

»  Toolbox
Toolbox Customization

Project Schematic

Properties

Dutline

O T T M. T M Tmommo&
<

Messages
Progress

Sidebar Help

Show Connections Bundled

+  Show System Coordinates

RPHEECEEEERERRRRREES

/T m 4o m = = = =T =

{==) Shape Optimization

[ﬁ Simplorer

[zl Static Structural

&l Static Structural {Samecef)
ﬂ Steady-State Thermal
B Thermal-Electric

= Refresh Project

EE Fluid Fla

i) Geometry

ﬁ Mesh

EE Siolukion
Q Resulks

&
3
4 a Setup
]
£

Fluid Flaw (CF)

# Update Project

i

odl | R [ %

ogy|

ol

s

Automated File and Data Management

€D Compact Mods

. A B i B] B2
[z Tramsient Structural
E Transient Thermal Marne | = EB" - | Size T Tvpe * Date Modified
Component Systems IQ
Wing, SLOWBSM az 55 KB Geometry File 10/20/2010 1:0%:05 PM

Custom Syskems = i 420
Design Exploration

@ CFx.agdh az 2GKE | Geometry File 10{25/2010 2:08:18 PM
T Yiew Al | Customize. .. |
o Ready [ Show Progress ][, 1 5how 3 Messages l :
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Meshing at ANSYS Workbench (1)

15

@ Unsaved Project - Workbench

File  Wiew Tools Units  Help

| E Analysis Systems

[ Design Assessment

[E) Electric

[ Explicit Dvnamics

@ Fluid Flow - Blow Malding {POLYFLOW)
@ Fluid Flow - Extrusion (POLYFLOW)
(& Fluid Flow (CF%)

f& Fluid Flow (FLUENT)

(G Fluid Flow (POLYFLOW)
2% Harmonic Response

Y Linear Buckling

[9) Magretastatic

I Manwel 20

Bl Maxwell 30

[ Modal

FH Modal (Samcef)

[l R.andormn Yibration

[l Fesponse Spectrunn

bed Rigid Dynamics

ﬁ RMxprt

[=4 Shape Cphimization

[ﬁ Simplorer

[zl Static Structural

&l Static Structural {Samecef)
ﬂ Steady-State Thermal
B Thermal-Electric

Eed Transient Structural

E Transient Thermal

Component Systems

Custom Syskems

Design Exploration

T Yiew Al | Customize. ..

; Ready

© ] Mew [ Open... & save ﬂSaveAs... 3] Impart...

schematic

7
‘u"

= Refresh Project

Fluid Fla

i) Geometry
ﬁ Mesh
a Setup
[.‘El Siolukion
Q Resulks

Fluid Flaw (CF)

# Update Project

€D Compact Mods

Move on to Mesh and
Edit to start WB Meshing Application

(e Show Progress ][, _15how 3 Messages l
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Meshing at ANSYS Workbench (2

(¥ Unsaved Project - Workbench

File: Toold

: JNew L:?Open.

Wienw

E Analysis Systems

Design Assessme
Electric

Explicit Drvnammic:

M A : Fluid Flow (CEX) - Meshing [ANSYS ICEM CFD]
File Edit ¥iew Units Tools Help | ) cenerate Mesh bl [ ~ ElFwarkshest
YL EOEE & S+ QAQ @@QAE NSO
B Show Yertices é@Wireframe Bl Edge Coloting » A~ A~ A~ A~ A~ Ml |=IThicken Annatations

@Mesh - @,\Mesh Control = - Grapt e » -

Cutline o

[
m

| Mesh :/5 Update Options

Fluid Flow - Blow

Fluid Flow - Exkr
Fluid Flow {CFX)
Fluid Flow (FLUE
Flisid Flais {POLY
Harronic Respal

=] Project

B @ Model (A3)

B Geormetry

- A Coordinate Systems
- A Connections

- A Mesh

s S8 Face Sizing

o ML Face Sizing 2

Random Wibratio

Linear Buckling :

Magnietostatic o Irlet

Maxwell 2D g gi:g:lf

Mazwel 30 JB Symmetry

el Details of "Mes‘hn','k g a
Madal (Samcef) | Defaults

Response Spect
Rigid Dynamics
RMxprt

Shape Optimizat
Simplorer

Skatic Skruckural
Skatic Skruckural
Steady-State Th
Thermal-Electric

SECHERURAECEECEEEENRARNAROEER

Transient Struck
E! Transient Therm.
Component Syste

Custom Syskems

Design Exploratio

T

yillPress F1 for Help

-Pﬁys.ics Preference CFD
| Solver Preference | CF%
Relevance 1]

[+

| 5.izi-ng

| 1nfation

| Advanced

] “D'efeéturing
| Statistics

[+ [+ [+

[+

Frint Preview

-'ﬁ. Mo Messages Mo Selection |Mekric (rm, kg, N, 5, mY, m&)  Degrees

; Ready

[IEI Show Progress ][l.l_l Show 3 Messages l 2
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Working Through the System (1)

@ Unsaved Project - Workbench

File  Wiew Tools Units  Help

| Bl #nalysis Systems |

[ Design Assessment

[E) Electric

[ Explicit Dvnamics

@ Fluid Flow - Blow Malding {POLYFLOW)
@ Fluid Flow - Extrusion (POLYFLOW)
(& Fluid Flow (CF%)

f& Fluid Flow (FLUENT)

(G Fluid Flow (POLYFLOW)
2% Harmonic Response

Y Linear Buckling

[08] Magnetostatic

I Manwel 20

Bl Maxwell 30

[ Modal

FH Modal (Samcef)

[l R.andormn Yibration

[l Fesponse Spectrunn

bed Rigid Dynamics

ﬁ RMxprt

[=4 Shape Cphimization

[ﬁ Simplorer

[zl Static Structural

&l Static Structural {Samecef)
ﬂ Steady-State Thermal
B Thermal-Electric

Eed Transient Structural

E Transient Thermal
Component Systems

Custom Syskems

Design Exploration

T Yiew Al | Customize. ..

; Ready

/& Refresh Project # Update Project €D Compact Mods
v 1
Fluid Flaw
i) Geometry v
ﬁ Mesh vy
.ﬁSetup .ﬁ‘““‘
[aﬁ Siolukion T
@ Resuls oy

Fluid Flaw (CF)

Move on to Physics Setup

(e Show Progress ][, _15how 3 Messages l
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@ Unsaved Project - Workbench

File  Wiew

Working Through the System (2)

-
__@3 A4 : Fluid Flow - CFX-Pre

File Edit Session Insert Tools Help

Tools  Units  Help

© ] Mew [ Open... | save [F] sav

HE %% @ 90 % 400 xEMA O @I, b A%RE]

% E Analysis Systems

[ Design Assessment

[E) Electric

[ Explicit Dynarics

@ Fluid Flow - Blow Malding (POLYFLOW
@ Fluid Flow - Extrusion (POLYFLOW)
5 Fluid Flow (CFX)

f& Fluid Flow (FLUENT)

(G Fluid Flow (POLYFLOW)
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Y Linear Buckling
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I Manwel 20

Bl Maxwell 30

[ Modal
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ﬁ RMxprt
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Custom Syskems
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= @I Simulation
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A
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T Wigw All | Customize.., | ‘

@ Ready

(e Show Progress ][ . Show 3 Messages l
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Solving in Batch Mode from Project Using

Update

ﬁ,‘ Unsaved Project - Workbench
File:

S qnew Fopen.. =l save [l savess. .

Wiew  Tools  Units  Help

B oX

| E Analysis Systems

[ Design Assessment

[E) Electric

[ Explicit Dynarics

@ Fluid Flow - Blow Malding {POLYFLOW)
@ Fluid Flow - Extrusion (POLYFLOW)
(& Fluid Flow (CF%)

f& Fluid Flow (FLUENT)

(G Fluid Flow (POLYFLOW)
2% Harmonic Response

Y Linear Buckling

[9) Magretastatic
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Bl Maxwell 30

[ Modal

FH Modal (Samcef)

[l R.andormn Yibration

[l Fesponse Spectrunn

bed Rigid Dynamics

ﬁ RMxprt

[=4 Shape Cphimization

[ﬁ Simplorer

[zl Static Structural

&l Static Structural {Samecef)
ﬂ Steady-State Thermal
B Thermal-Electric

Eed Transient Structural

E Transient Thermal

Component Systems

Custom Syskems

Design Exploration

T

Yiew Al | Customize. ..

lﬁj Import. ..

Project Schematic

Update command on Solution cell |. 5 «
runs the solver in batch

Fluid Flowe (CF%)

(ZEOmetry v 4
Mesh vy
Setup v
Solution ; '
Results & =
Fluid Flow {1
=5 | D[wplicate
Transfer Diaka Fram Mew k
TransfFer Diaka To Mew 3
# Update o
by

LIZ! Show Progrei] ) Show 3 Messages l
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Fie  Edit  Session Insert Tools

BTG 9 Puan: CEES 5 A | om e s @ & b
Cutine | Variables | Espressions | Calestors | Turbo |

GG

o (@] Cases

- [ Case 1 {WingMod_001)
@ [ case 2 (Wing_CFD_00L)
il User Locations and Plots

=] Report

i@ Title Page

& File Report

@ Mesh Report

@ Physics Report
Solution Report

- User Data

- Display Properties and Defaults

Wiew1 ~ All Cases ~

B8-8ay

-2.0008+002
[m~2 sh-2]

Details of Case Comparison

Definition

Case Comparison Active

Case 1 Wingod_oo1 v

[t | ¥Yiew2 - Case 2 (Wing_CFD_001) - [ f¥iew3 - Case 1 (Wingod_001) -
Case2  |whng_CFD_ONI v =
Options

[] Synchronize camera in active wiews

[] use absclute value of Difference

| T Yiew Al | Customize, .. |

Dviener [Tan e | Gt || Covmact varer | Rapar Viewsr

; Ready [IEI Show Progress ][L:l Show 3 Messages ]‘::'
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Post-Processing the Results (2)

21

@ Unsaved Project - Workbench

File  Wiew Tools Units  Help

© ] Mew [ Open... & save ﬂSaveAs... 3] Impart...

| E Analysis Systems

[ Design Assessment

[E) Electric

[ Explicit Dvnamics

@ Fluid Flow - Blow Malding {POLYFLOW)
@ Fluid Flow - Extrusion (POLYFLOW)
(& Fluid Flow (CF%)

f& Fluid Flow (FLUENT)

(G Fluid Flow (POLYFLOW)
2% Harmonic Response

Y Linear Buckling

[9) Magretastatic

I Manwel 20

Bl Maxwell 30

[ Modal

FH Modal (Samcef)

[l R.andormn Yibration

[l Fesponse Spectrunn

bed Rigid Dynamics

ﬁ RMxprt

[=4 Shape Cphimization

[ﬁ Simplorer

[zl Static Structural

&l Static Structural {Samecef)
ﬂ Steady-State Thermal
B Thermal-Electric

Eed Transient Structural

E Transient Thermal

Component Systems

Custom Syskems

Design Exploration

T Yiew Al | Customize. ..

; Ready

schematic

= Refresh Project

®  Fluid Floy
i} Geametry
@ Mesh
ﬁ Setup
Siolukion
@ Resulks

Fluid Flaw (CF)

# Update Project

M AR Y

€D Compact Mods

All cells are now up to date and

The simulation is complete

(e Show Progress ][, _15how 3 Messages l
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Icons Show the State of Project Data

22

ﬁ,‘ Unsaved Project - Workbench

File  Wiew Tools Units  Help

S qnew ZFopen.. =l save [l saveas. .

% E Analysis Systems

[ Design Assessment

[E) Electric

[ Explicit Dynarics

@ Fluid Flow - Blow Malding {POLYFLOW)
@ Fluid Flow - Extrusion (POLYFLOW)
5 Fluid Flow (CFX)

f& Fluid Flow (FLUENT)

(G Fluid Flow (POLYFLOW)
2% Harmonic Response

Y Linear Buckling

[9) Magretastatic

I Manwel 20

Bl Maxwell 30

[ Modal

FH Modal (Samcef)

[l R.andormn Yibration

[l Fesponse Spectrunn

bed Rigid Dynamics

ﬁ RMxprt

[=4 Shape Cphimization

[ﬁ Simplorer

[zl Static Structural

E Static Struckural (Sameef)
ﬂ Steady-State Thermal
B Thermal-Electric

Eed Transient Structural

&_ Transient Thermal

What happens if we make a change

to the Geometry?

[BEE

Component Systems

Custom Syskems

Design Exploration

T Wigw All | Customize..,

@ Ready

& Fluid Flow (CF)
i} Geametry

@ Mesh

@ Setup

EE Solution

@ Resulks

Fluid Flaw (CF)

[

oS

S

State icons
clearly indicate
upstream
changes have
been made

5

(e Show Progress ][ . Show 3 Messages l
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@ Unsaved Project - Workbench

File  Wiew Tools Units  Help

- B ox

: JNew ,_j’Open... HSave ﬂSaveAs...

| E Analysis Systems

[ Design Assessment

[E) Electric

[ Explicit Dvnamics

@ Fluid Flow - Blow Malding {POLYFLOW)
@ Fluid Flow - Extrusion (POLYFLOW)
(& Fluid Flow (CF%)

fC§ Fluid Flaw (FLUENT)

(G Fluid Flow (POLYFLOW)
'@ Harmonic Respanse

Y Linear Buckling

[08] Magnetostatic

I Manwel 20

Bl Maxwell 30

[ Modal

FH Modal (Samcef)

[l R.andormn Yibration

[l Fesponse Spectrunn

bed Rigid Dynamics

ﬁ RMxprt

[=4 Shape Cphimization

[ﬁ Simplorer

[zl Static Structural

&l Static Structural {Samecef)
ﬂ Steady-State Thermal
B Thermal-Electric

Eed Transient Structural

E Transient Thermal

ﬁj Import. ..

Project Schematic

Update Project

@ Fluid Flow (CF2)

2 M Geometry i
3 @ Mesh

4 ﬁ Setup

5 Solution

& @) Resuls P

Fluid Flaw (CF)

& Refresh PQiect  # Update Project | (5 0 Compact Mode

Component Systems

Update Project operation automates
batch-mode update of all analysis steps

Custom Syskems

Design Exploration

T Yiew Al | Customize. ..

? Updating...

(e Show Progress ][, _15how 3 Messages l
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ITYS& Geometry Properties (1)

24

* Right click Geometry

 Select Properties

Properties:

e Basic and Advanced

Options

» Selected options
under Advanced
options are used
while importing CAD
geometry file in

WorkBench

© 2011 ANSYS, Inc.

January 8, 2012

=

N\ Wing - Workbench

File  View Tools  Units  Help

IMew [Fopen... g save [l savess..

v 7o

Analysis Systems

B Component Systems

@ AUTODYN

4 BladeGen

@y crx

@ Engineering Data

[ Explicit Dyynamics (L5-DYMA Export)
F External Connection

External Data

(@ Finite Element Modeler

& FLuenT

@ Geometry

Icepak

|5 Mechanical APDL

@ Mechanical Maodel

@ Mesh

|2 Microsoft Cffice Excel
POLYFLOW
=52 POLYFLOW - Blow Molding

ms POLYFLOW - Extrusion

@3 Resuls

&) Turbodrid
B¥ vista CCD
E® vistaRTD

— ista TF

Custom Systems

Design Exploration

T Wiew All | Cuskomize, ..

] Impart...

z m Geometry
3 @ Mesh o
Mesh

& Refresh Project

7 lpdate Project (5

0 Compact Mode

> o x v X
B
1 Property Walue
2 =
3 Component ID | Geometry
4 Directory Mame | S5
)| Edit Geometry... = 5
Replace Geometry 3 Eiltemp
i 7 & Geometry File Mame \wing
=5 Duplicate SLDPRT
Transfer Data From MNew 3 7 =
Transfer Data To Mew 3 8 Solid Bodies
9 Surface Bodies
+# | Update
10 Line Bodies
# Update From CAD
11 Parameters
12 Parameter Key
Reset 13 Attributes Bl
ﬂE Rename 14 Mamed Selections ]
Properties » 15 IMaterial Properties [}
2 16 M3
GQuick Help
L] Analysis Type 3o h
18 Use Associakivity =
19 Import Coordinate Systems ]
20 Import ‘Work Paints ]
21 Reader Mode Saves Updated File ]
zz Import Using Instances @
23 Smart CAD Update ]
24 Enclosure and Symmetry
Processing
25 Mixed Import Resolution Mone s

& Double-click component ko edit,

(51 Show Progress [ — Show 3 Messages
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Geometry Properties (2)

Basic Properties : i Lk
* Select ‘Parameters’ option for importing parameters defined j Cormporient 1D g::mew
. Directory Mame
in CA D p acC ka g e B Geomekry Source
* ‘Parameter Key’ filters the parameters from CAD that enter 6 Gecmetry Fie Hams el
SLOPRT
WO r k b enc h B Basic Geometry Options
* If ‘Parameter Key’ is not specified, all parameters from CAD : 2tk Bodes e
9 Surface Bodies [+
enter Workbench 10 Line Bodles B
. . . o 11 Parameters [+
* Similarly, Named Selections key controls the selections from = R =
CAD entering WB 13 Attributes [
14 Mamed Selections &
15 Mamed Selection Key M5
16 Material Properties =
17 =
15 Analysis Tvpe 3D ;I
19 Ise Associativity #
20 Import Coordinate Systems ij
21 Import Work Points =
22 Reader Mode Saves Updated File ]
23 Impart Using Inskances I_J_I
24 Smart CAD Update [
25 gy, @
26 Mixed Import Resolution Mone ;I
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Geometry Properties (3)

26

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. January 8, 2012

1 Property Yalue
2 =
3 Companent 10 Geomekry
4 Dirackory Mame W3
B Geomekry Source
Eiltemp
& Geometry File Name iwing
SLDPRT
B Basic Geometry Options
8 Solid Bodies [+l
9 Surface Bodies [
10 Ling Bodies [l
11 Parameters m
12 Parameter Key bs
13 Attributes |
14 Marned Selections i
15 Mamed Selection Key M3
16 Material Properties ]
17 8 Advanced Geometry Options:
15 Analysis Tvpe 3D ;I
19 Use Associativiey #
20 Import Coordinate Systems ij
21 Import Work Points =
22 Reader Mode Saves Updated File [
23 Impart Using Inskances M
24 Smart CAD Update [
N v
26 Mixed Import Resolution Mone ;_I
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* Right click Mesh
* Select Properties

Properties:
* General

* System Information :
— Displays Physics, Analysis and
Solver type for selected system

— Information also available in
Toolbox Customization panel

27 © 2011 ANSYS, Inc. January 8, 2012

Mesh Properties

-

@ Wing - Workbench

File  Wiew  Tools  Units  Help

Cqnew [Fopen,. [dl save (Bl Save ps. .

Analysis Systems

B Component Systems

@ autobyy

ﬁa EladeGen

@y cFx

&P Engineering Data

liy Explicit Dynarics (L5-DYN& Export)
£ External Connection

External Data

(@@ Finite Element Modeler

B FLuent

Q Geometry

i leepak

= Mechanical APDL

@ Mechanical Model

@ Mesh

|2 Microsoft OFfice Excel
POLYFLOWY

= POLYFLOW - Blow Malding
= POLYFLOW - Extrusion
@ Results

€5 Turbodrid

B vista CoD

BB yista RTD

—J vista TF

Cuskom Systems

Design Exploration

| T Yiew All | Customize,..

& Right-click to update component.,

dj Irnpork. .

i Refresh Praject

@ Geometry w0 4

Mesh

7 Update Project

|ﬁ Mesh __.z"! I

Edit...

=3 Duplicate

L

Transfer Data To Mew

Update

Clear Generated Data
Refresh
Reset

Renarne

Propetties

Guick Help

L
A B
1 Property Value
2z
3 Component 10 Mesh
4 Direckary s ‘
Name
5
& Physics Ariy
i Analysis Arry
8 Salver Ary

(501 5haw Progress ||, Shaw 3 Messages
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Build Project Schematic : Example
Menus

Global Settings

Parameters & Design Exploration
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IS8 Toolbox

Toolbox a
Analysis Systems - Predefined Templates
Component Systems - Individual applications to build or use Analysis Systems (AS)
Custom Systems - Predefined/user-defined AS for coupled applications
Design Exploration - Parametric management and optimization tools
!"E_F\_rgi;;gﬁvstems !--E_Cnmponent Swstems i B Cuskom Systems !a_ Design Exploration
B4 Design Assessment _@ AUTODYN _ﬁ F3I: Fluid Flowe {CFx) - = Static Structural w Goal Driven Optimization
[ Electric ﬁ BladeGen fﬂ F5I: Fluid Flow (FLUEMT) - > Skatic Skructural [gl Parameters Correlation
fi¥d Explicit Dynamics W) cFx fj Pre-Stress Modal ﬂ Response Surface
@ Fluid Flows - Blow Molding (POLYFLOW) @ Engineering Data fj Randorn Vibration M Six Sigma Analysis
@ Fluid Flow - Extrusion (POLYFLOW li Explicit Drynamics (LS-DYHA Export) ﬁ Response Spectrumn
@ Fluid Flow (CFx) £ External Connection fj Thermal-Stress
fCq Fluid Flow (FLUENT) Y| External Data
@ Fluid Flow (POLYFLOW) @ Finite Element Modeler
[ Harmonic Response g FLUEMT
23 Linear Buckling 19 Geomekry
i) Magnetostatic A lcepak
[ rModal &5 Mechanical APDL
f Modal (Samcef) @ Mechanical Model
filly Randam vibration G Mesh
[l Response Spectrum [ Microsoft Office Excel
e Rigid Dynamics e POLYFLOW

shape Optimization

[ifg Simplorer

Ed Static Struckural

fesd Stabic Structural (Samcef)
W steady-state Thermal
(Y Thermal-Electric

Ezd Transient Skructural

ﬂ Transient Thermal

¢ POLYFLOMW - Blow Molding
& POLYFLOW - Extrusion
G Results

€5 Turbogrid

B vista oD

! Vista RTD

— vista TF

.
1,
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IV el Customize Toolbox

Customize the number of tools available in the Toolbox

Ex: Default Systems
under Component

E Component Systems

@
=
@
&
W
@
@
B

LEESE

AUTODYM

BladeGen

CFx

Engineering Data

Explicit Dynamics (LS-0yha Export

Ex: Modified

Design Assessment

Physics ¥

Customizahle

27 =
External Conne 25 |V @ auToDYN Explicit Dynamics
External Data | 23 V1| @4 bladeen
poa 30 @) crx Fluid
Finite Elerment M ¥ e
3 & Engneering Data Any
FLUERMT 32 |[@] B9 Explicit Dyvnamics (L5-DYMA Export) Skruckural
GEDmEtr':." 33 F External Connection Ary
34 I External Data Any
Il:El:lak 35 (@ Finite Element Modeler Ay
Mechanical &Pl s | B Foent Fluids
I 37 | Q Geometry Ary
Mecharical Mad|— B e
Mesh 39 |[¥]| @8 Mechanical APDL Arty
MiErDSDFt I:lﬂ:“: 40 ﬁ Mechanical Model Any
41 | @ Mesh Ay
POLYFLOW 42 % Microsoft Office Excel Aney
POLYFLOMWY - B' 43 = POLYFLOW Fluids
44 # POLYFLOW - Blow Molding Fluids
POLYFLOW -E 45 = POLYFLOW - Extrusion Fluids
Resulks 45 Results Fluids
. 47 TurboGrid Fluids
TurboGrid 45 B yista cop
Vista CCD 49 |[7]| B® vistapro
Vicka RTD 50 |[]] = vista TF Fluids

Vista TF

w
o

© 2011 ANSYS, Inc. January 8, 2012

}] Electric Electric
C om on ent s Stem Expiicit Dynamics Structural
p y G Fluid Flow - Blow Molding (FOLYFLOW) Fluids
G Fluid Flow - Extrusion [POLVFLOW) Fluids
3 Fluid Flow (CFx) Fluids
G4 Fluid Flow (FLUENT) Fluids
E CCIn'IFICIrIErIt S':."StEl'I'IS CJ Fluid Flow (POLYFLOW) Fluids
Harmanic Response Structural
ALTODYM Uinear Bucking St
i) Magnetostatic Electromagnetic
BladeGen Hadal Structural
Modal {Samcef) Structural
CFI\'(: Handom vibration struceural
. . ]
Engineering Data Response Spectrum Structurel
Rigid Dynariics Structural
Exphtlt D':."rlan'lil:s |:|. A = zhap;e Optimization itru(tural
ISl = implarer ny
External Canneckiol B " @ STRa Eplicit Dymamics Static Structural Struckural
Static Structural (Semcef) Structurel
External Data 29 || #4 Bladegen Steady-State Thermal Thermal
a0 (W [ R Fluids [ Thermal-Electric Electric
s r /|
25 4 Transient Structural Structural
Finite Element Mod 0 CIE T e Bl Transient Structural ructors
26 Transient Thermal Thermal
FLUEMT 32 W Explicit Dynamics (LS-DYMA Export) | Struckural =
Canivale 33 + External Cannection any 28 % AUTODYN Explicit Dynamics
29 Blade
¥ 34 I External Data Any =
: 30 @) cFx Fluids
MEEhanll:Ell aPoL 35 7| | (@ Firite Element Modeler Any 31 |[V]| @ Enginesring Data Any
. 36 E FLUENT Fluids 3z (]| I Explicit Dynamics (L5-D¥MA Export) Structural
Mechanical Madel @ 55 |@] 3 torl Cornton
Mesh ST Seametry Ay 3 & Externalata any
25 a8 % Icepak Any l 35 {3 Finite Element Madsler Any
M e | . | S s
@ Results ™ R Mecharical AROL E % LB Flids
37 @ Geometry Ay
- ; 40 @ Mecharical Madel any & DI -
@ Turbodrid 41 |[# @ Mesh A 39 |[@]| € Mechanical AFDL Any
4z |0 [“ Microsoft OFfice Excel Any 40 @ Mecharical Model Any
- 41 |Z]| @ Mesh any &
43 POLYFLOW Fluids 3 =
44 * POLYFLOW - Blow Malding Fluids
45 =7 POLYFLOW - Extrusion Fluids
46 & Results Fluids
47 5 TurboGrid Fluids |
45 ]| B yista ccp
43 ]| B¥® yista RTD
50 || = wista TR Fluids
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Type of Connectors

1 Nl Gaometty

SIS w - Square connectors
bwa .. signify that the data is
(Ul . SHARED between

Results “

the cells.

Static Structural [AMSYS) Prastrezs Modal (AMSYS)

2 ) Georety ¥ Engineering Data v

—=3 5 Parameters

iFeormety < 4
Madel .

Gearnetiy

5] Solution v 4 Satup v 4

@ Results “
—==7 [ Paramneters v

Fluid Flaw (FLLENT)

Salution “

-]

Results “

5 Parameters

S | @ Setup J
" owme - e Circular connector

=3 (5] Parametars

o a5 signify that the data is
TRANSFERRED to

Y 1Y [ 15 [

-

I = Static Structural n eW Ce I I -
2 | @ Engineering Drata <

3 R Seometry v

g Model v

Setup o
4] Selution s 4

7| @ Results < 4
=8 | [pd Parameters

Hook Analysi

| [pd Parameter Set
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Build Project Schematic : Example

« Drag FLUENT component system onto an existing mesh
component system

32

E Component Systems

ﬁ'ﬁ BladeGen
4y CFx
¥ Engineering Data

i Explicit Cynamics (L5-0DYMA Ex
@@ Finite Element Modeler

| FLUENT

Step 1:

Select and Drag
FLUENT Component

2 Qﬁ Geometry  F

Transfer A3

Step 2:

Drop FLUENT
Component on Mesh

3 |@ Mesh 7
Mesh
- b - E
t
z [:ﬁ Geometry T 4 //.a-—I z Qﬂ Setup
3 §@ Mesh T = 3§ Solution
Mesh FLUEMT

Connection is
established between
Mesh and FLUENT
setup

© 2011 ANSYS, Inc. January 8, 2012
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ISl File Menu

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

FIES Wiew  Tools  Uniks Help
= Chrl+1 ]
Qpen... ChrH-C

e Import: Import files (for acceptable file types, s Silea:

see Import options)

mmupi

Save As...

_ . - &  Saveto Teamcenter...
e Archive: Quickly generate a single compressed 5 mport
. . . . . . = mport...
file (.wbpz or .zip file) containing all pertinent =
files for easy transfer. Zipped file can be saved B R,

at any required location

Scripking 3
e Restore Archive: Unzip and open zipped i .
project files - o

e Scripting: Record and Run journal files

‘Wiotkbench B10/11 Project [*.wbdb]

Simplorer Project File [*. azmp]

e EKM: Launch and connect to EKM i.e. AUTODYN Save File [* ad)
. . CF#-Pre Caze File [*.cfx]
Engineering Knowledge Manager CFX-Salver Input File [* def.” mdef)
CF=-Solver Resulks File [*.res” bak " mres]

Impartable Mechanical Files [*.dzdb;” mechdat]
Engineering Data File [*.«ml;". engd]

Bladelen File [*.bad]

Importable Mezh Files [*.cmdb;®. mezhdat)
Geometry File [7 zat;™ zab;” agdb;” model;”. div;* CAl
FEModeler D atabasze [*.fedb]

WB Import options
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el View Menu

e Refresh and Reset Window layout

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

* Reset Workspace restores current workspace to default settings

e Reset Window Layout restores original window layout

{5 Mechanical APDL

§ Mechanical Model

@ Mesh

|2 Microsoft Cffice Excal
5 POLYFLOW

i POLYFLOW - Blow Malding
g2 POLYFLOWY - Extrusion
e Resuls

&) TurboGrid

B vista CCD

B vista RTD

) wista TF

Custom Systems

Design Exploration

* 0 X
A B C D
1 Type Text Association Date/Time
ANSYS Ranked on FORTUNE 100 Fastest-Growing Companies List for Second =
2| ANSYSNews | gooromanen e 8/25/2010 12:33: 11 &M M ess ag es
5. AMNSYS News | ANSYS Inkegrates Advanced Fatigue Capabilities From HEM-nCade B/2002010 12:31:43 AM
4 ANSYS News | ANSYS, Inc, Reports Continued Growth Momentum in Second Quarter 2010 Gi6(2010 12:30:54 AM |
A B &
Progress
i Status Detals Progress

Updating the Mesh campaonent in Mesh

T Wiew all | Customize, ..

L Updating...

34 © 2011 ANSYS, Inc.
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[ | Hide Progress Hide 3 Messages

Refresh

Compact Mode

Reset Workspace
Reset Window Layout

Toolbox
Toolbox Customization
Project Schematic

Files

Properties

Ckline

Messages
Progress

Sidebar Help

Tools  Uniks Help

Fa
Ctrl+U

Shaw Canneckions Bundled

Show Sywskem Coordinates
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IS el Tools Menu

35

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

=

Units  Help

Refresh Project

|Jpdate Project

License Preferences. .,

Launch Remote Solve Manager. ..

Opkions...

@ Unsaved Project - Workbench

File  Wiew  Tools  Units

Help

[ Mew [ Open... [ save (Bl save As... il ] Impart...

& Refresh Project

F lpdate Project

© 2011 ANSYS, Inc.
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IS el Units Menu

36

Select Unit System to be used for the project
Sets the default unit system for all systems

Units can be changed within components like DM,
AMP

Display Values as Defined : displays value and unit
as defined in Workbench or original source
application

Display Values in Project Units : displays values
converted to selected project unit system

Modify Unit Systems through ‘Unit System ...’

© 2011 ANSYS, Inc. January 8, 2012

1 kg, m,s, K, 8,140
v Metric (kg,m,s, ®C, 8, M,

+  [Display Values as Defined

Display Yalues in Project Units

IJnit Syskems. ..

Metric (bonne,mmm, s, *C,ma, M, mi)
115, Custamary (brm,in, s, 2F, &,lBF, Y]
11.5.Engineering (lb,in,s,R, &, 16F, )

11} Unit Systems
a B |C|D & ‘ & | o

1 Uit System % % -};11 it Quantity Mam Unit |
2 | SLtkams, KA NN [&] Z
3| Metric (ka,m,5,°C,A,M,Y) @ @ | J 2l j2dk
4 | Metric (tonne, mm, s, °C, ma,N,my) E & el Aot Lt
5 W.5.Customary (lbm, in,s, F, &, 1bF,¥) =l 2 e x 2
[ U.5.Engineering {Ib,in,s, R, &,IbF, %) 3: | : tz;?::nca :‘d
7 Metric (g,cm,s,*C, A,dyne, V) "’ 5 = A
8 | Metric (kg,mm,s,°C,mA,N,mv) | 3 Solid Angle sr
9| Metric tka, pm,s, °C, mé, b, 4) 4l 10 Temperature 3
10 | Metric (decatonne, mm,s, °C,mé,M,my) | 11 e s
11 .5, Customary (b, ft,s, °F, &, Ibf,¥) | 1z I '
1z Consistent CG5 J 13 Electric Charge hs
13 | Consistent NMM ] 14 Energy 1
14 | Consistent uMKS i 15 Force N
15 | Consistent BIN JE] 16 Fressure Fa
16 | Consistent BFT £ 17 Fouwer i

15 Valtage W

T = T
20 Acceleration | msez |
o] (o] (o] [omn ] ||Fo | i Tome 1,
T |
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* Tools = Options ...
- Project Management :

- Manage File Locations
- Manage Startup options

37 © 2011 ANSYS, Inc. January 8, 2012

ITYS@ Global Settings (1)

Appearance
Regional and Language Options
Graphics Interaction

aeometry Import

Journals and Logs

Solution Process

Ansoft

Mechanical APDL

Fx

FLUENT

Mechanical

Meshing

[# Design Exploration

Restaore Defaulks

File Locations

Diefault Folder For Permanent Files
D:\Documents and SettingsiiMy Documents

Folder For Terporary Files
D:\Documents and SettingsiLocal Settings) Temp

Skartup

¥ Load News Messages

a0

Custom RSS Feed Address

[T start Remote Solve Manager

¥ show Getting Started Dialog

Brawse
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* Appearance :

- Manage Background Style, Color

ITYS@l Global Settings

- Manage Display options

- Manage Mouse Button operations
- Manage Keyboard Button operations

© 2011 ANSYS, Inc.

» Graphics Interaction :

January 8, 2012

2

Q Options

Graphics Interaction
Geometry Impork
Journals and Logs
Solution Process
Ansaft
Mechanical APDL
CF¥
FLUENT
Mechanical
Meshing

[# Design Exploration

Restore Defaults

Graphics Style

Background Style
| Top-Bottom Gradient

£

EBackground Color

Background Colorz

Text Color

Edge Thickness
| Thin

£

Edge Colors

Free

Single

%o ptions

Project Management
Appearance
Regional and Language Options
Graphics Interaction
Geometry Impork
Journals and Logs
Solution Process
Ansaft
Mechanical APDL
CF¥
FLUENT
Mechanical
Meshing
[# Design Exploration

Restaore Defaults

Mouse Button Assignmerit

Mouse Wheel
| Zoom b

Middle Eutton

Rotate -
Right Butkon
| Box Zoom L

Shift+Left Button

| Mone w
Shift+Middle Eutton
| Zaom v

Shift+Right Button

|Box Zoom L
Ctrl+Left Butkon .
| Multi-Select -

Chri+-Middle Button

i b
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Importing Parameters : Example

ﬂ TETE LE]
- 195 Paramaters

% _Dffset F
Y _Offeat |8
_offest 1

Jon, 1ENMer 0000 ]

]
(]
I
(]
1 | i 0000001
]
I
I
]
I

Join5\Merg 10 ]
Jon. TMerg.. | Q000001
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WSS Parameters and Design Exploration

WB expose S a nd a”ows to manage the W = Fluid Flow (CFX) W = Static Structural (ANSYS!
. 2 Geometry “ Z & Engineering Data v
parameter at the project level 3| ® v 7 w3 ceomeiny D
4 @ Setup s 4 @ Model
o Solution v ——e5 @ Setu v
Parameter Set could be 19 Fonit @ o
——=7 | [5] Parameters — @ Results v

&
7
®* CAD parameters Fhid Flo =8 ) Parameters

Skatic Struckural (ANSYS)

* Geometry parameters set in DM
* Material parameters

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

Boundary condition parameters

[ ]
Result param eters W B Response Surface
° And |0t more 2 |2 Design of Experiments #

3 |[f¥ 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 R — 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

=117 dp0 » Folder corresponding to Design Point-0
=-{(7) FFF > Folder containing all the files related to FLUENT
+-{7) Fluent Contains case, data, *.trn, history (optional)
+-1-7) MECH Contains mesh file (i.e. .msh file)
177 Post Contains CFD Post files (i.e. .cst file)
=-{{7) Gean > Contains Geometry information
0 DM Contains DM file (i.e. .agdb file)
—-{-7) qlobal > Global
#-3) MECH Mech
= R > SYS
+-{) ENGD ENGD
=) MECH MECH
+- ) 5¥5-1 > SYS-1

+-{ ) user_files
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» 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:

— dpO

— user _files
dpO0 subdirectory:

— Workbench designates active project as design point 0 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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