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Introduction (Video)

Single approach simplicity:
ONE logic, ONE Ul, and ONE syntax
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ANSYS - ACT Overview_quick_Nov_2015_v3_216.mp4

Introduction

* ACT is the tool for the customization of all ANSYS applications

* ACT enables to meet application-specific and multi-physics needs
— Automate process with application specific customized interfaces
— Add new pre-, post- features
— Integrate external applications into Workbench
— Offers both third-party and ANSYS product connections

* ACT offers Ease of use and Consistency

— Customize all products with ONE consistent approach: same logic, same Ul,
same syntax (Python and XML)

— APIs are documented and forward compatible

* ACT apps make complex simulations accessible to non-expert simulation users
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Customer Testimonials
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“...By making complex physics, such as acoustics and
frequency dependent material mechanical models
accessible to non-expert simulation users in an
application specific environment, ACT enables Oticon’s
designers to perform design validations within ANSYS.”

“Automating the simulation process delivers high- performing,
cost-efficient and robust products at the right price and within the
design cycle timeframe. Using ANSYS Mechanical APDL with
ANSYS ACT utilizes the power of the ANSYS Workbench with
traditional APDL. This customization allows the Whirlpool team to
employ simulation to shorten design time, standardize processes
and provide consistent and reliable results regardless of the
analyst’s skill set.”

Martin Larsen,
Simulation Specialist,
Oticon A/S

Niyaz Ul Haque,
Deputy Manager,

Whirlpool Corporation

Picatinny computer program saves time, money

PICATINNY ARSENAL, N.J. (July 25, 2013) -- By using
software "extensions," scientists and engineers at
Picatinny Arsenal now have a tool that transforms
complex modeling and simulation programs into easy-

to-learn software...The ability to reduce the complexity of
software is the result of a partnership between the U.S. Army's
Armament Research, Development and Engineering Center

“When ANSYS developed ACT, it was a giant step for
industries. This amazing tool can be an instrument for
sharing internal know-how. For WEG, using ACT
resulted in an instantaneous increase of knowledge.”
Cassiano A Cezario,
R&D Center Simulation Leader,

WEG Electric Motors
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Product Coverage

e Custom feature in
DM

* Parameterize ACT
Properties

*  Mechanical
automation APIs

* Project Schematic

Workflow
automation with
Wizards (within
WB and stand-
alone applications)

° Encapsulate automation with
ACT

APDL macros e Workflow

* MAPDL exposure automation with

* Add custom Wizards
loads, BCs, * External optimizer
results (e.g. MATLAB) R16.0 - R16.2

* Third party solver accessible in DX <%
integration @ w @ @m
(Mechanical GUI) -~ EE

R15
R14.5 @ @ @ @m
(Beta)
M,
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ACT Basics
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ACT Components

ACT Module (the development toolkit)

Used to create ACT-based customizations or “extensions” or “apps”
License managed (ACT license)
Maintained and supported by ANSYS

ACT Extensions (the resulting customizations)
What becomes visible to the end-user in the GUI (similar to UDF)
Created extension is binary format

Outside of ANSYS’s standard support model

Don't need a license (beyond the one to run the ANSYS product) to

use the extensions
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ANSYS ACT “App Store”

Access via Customer Portal:

https://support.ansys.com/Ans
ysCustomerPortal/en us/Downl
oads/Extension+Library

* Free and paid ANSYS Apps
— Simple “extensions” through
complete vertical Apps

ANSYS and third-party apps are
available for download

Customers accept click-wrap
NSLA (Non-Standard License
Agreement) for downloading an

app
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Rajiv Rath - Site Preferences | Sign Out

About Search

Products  Training & Support ~ Consultancy Services  Downloads ~ Knowledge Resources

Employees

X7

Fro E Simulation to Knowledge-driven
product development through simulation
WEAR v &

“WHEN ANSYS DEVELOPED ACT, IT WAS A GIANT STEP FOR
INDUSTRIES. THIS AMAZING TOOL CAN BE AN INSTRUMENT
FOR SHARING INTERNAL KNOW-HOW. FOR WEG, USING ACT

RESULTED IN AN INSTANTANEOUS INCREASE OF KNOWLEDGE.”

7% Cassiano A Cezario
R&D Center Simulation Leader

WEG Electric Motors

Show All PAID Previous Releases
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ANSYS ACT Applications (ANSYS 16, Windows only)

v v

Acoustics 16.0 Acoustics 16.1
B» B»
Version: 160.2 Version: 161.2

Workbench Target
Expose 3D acoustics solver capabilties

Target lication: Workbench Mechanical

Expose 3D acoustics solver capabilties

Target

Expose 3D acoustics solver capabilties

@ @ ACT Templates

Video Download

IS8 @ ©

Video

® o
Video Download

Download ACT templates R150

- - ACT Templates for DM (R15

' 15.0 ACT Library
Acoustics 16.2
))) 14.5 ACT Library
Version: 162.2
mew K Library
ice Models Libran

About 150 apps being downloaded each day! b
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Selective APPs Available on ANSYS Customer

Portal
' E Advanced Enclosure
(-]

Target Application: Workbench
DesignModeler

Create fluid enclosure and decompose it to
sweepable bodies

CADFEM (L)

Russia

Download

MATLAB Optimizers for
- = )
Version: 2.1

Target Application: DesignXplorer

Expose MATLAB optimization algerithms and
user programs in the Optimization component

of ANSYS DesignXplorer

[Containz source code]
Download
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Custom Update 16.0,
16.1, 16.2
Version: 2.1

Target Application: Workbench Project
Schematic

Faciltate to automatically export various data
during the “Update” process for a
Component/System/Project and Design Point

L

Download

Mixing Guided Process
Template
Version: 1.0

Target Application: Workbench Wizard

Prowvide easy-to-use and automated workflow
for creating mixing tank geometry, running
single phase (flow blend and exposure
analysis) =imulations and generating

comprehensive mixing report

Video Info
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CFX2Fluent

Version: 1.0

Target Application: Workbench Project
Schematic

Connect CFX Setup with Fluent Setup for
extended, automatable CFD analysis within the
ANSYS Workbench Project Schematic

L

Download

Pump Modeler Template
16.0
Version: 1.0

Target Application: Workbench Wizard

Prowvide easy-to-use and automated workflow
for creating gerotor pump geometry
decompaosition, mezh setup and running
simulations with cavitation in ANSY'S Fluent
and generating comprehensive custom pump

00O

Video Infio




ACT Examples for Automotive CFD

> Flow Modeler

= Create streamlined workflow to enable non-expert users perform
numerical analysis

= Capture and distribute best practice and simulation process for
standard applications

» Thermal Comfort

= Add specific numerical models for unigue applications
= Automate the simulation process to increase productivity and avoid
possible human error

= Customer can create their APP with the help from ANSYS Service Team.

> Vehicle ACT
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FlowModeler APP

Edit View Units Tools Help || *f | ¥ Generate Mesh iy
Dy txERARDE &S ¢ QR K @ % O

7 Show Vertices &% Wireframe A M Randon & Annotation Preferences
W edge Coloring v A~ Aiv Av Av Av A Ml HlThicken Annotations || Model | @8 Virtual Topology | 4 Symmetry @ Mesh Edit @ Mesh Numbering | £9Named Selection
utline 2 Nizard

Filter: » v )

& Project R f, FLowMoDELER
¢

= &l Model - i
T - : b
+- /@ Geometry - Automated Flow Simulation Process
Mode 2 ’
Import/Attach Mesh Density Coarse -
1 Geometry Input required
» Physics Settings
Flow Setup Flow type Laminar -
Define flow Energy Equation OFF -
parameters
(boundary Solver Accuracy First Order .S
conamos) Inlet Boundary Condit Tabular Data [“Ean |
; Input required
Verify Mesh OutietWall/SymmetryfTabular Data F Ean |
Input required
Solver Cell Zone Conditions Tabular Data [ Eat |
Settings Input required

Help

No wizard help is available

0.000 0.400 (m)

I.Geometry APrint PreviewA Report F’rewew/

Text Association Timestamp

‘ Ext ward Back

c(m, kg, N,s,V,A) Degrees rad/s Celsius

No Selection
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ThermalComfort APP

Setting Up Domain || Setting Up Physics || User-Defined || Solving | Postprocessing | Viewing || Paralel | Design

> BS Models

> & Materials

> 6 Cell Zone Conditions

> P¥ Boundary Conditions

’ Dynamic Mesh
& Reference Values

4 @ Solution
R Solution Methods
o’ Solution Controls
Menitors
[E Report Definitions
Report Files
Report Plots
9,5 Solution Initialization
A Calculation Activities
'.} Run Calculation
4 o Results

b @ Graphics

v LI Animations

b |R, Plots

> & Reports
> @ Parameters & Customization

v

v

s Window 1 8 lacT
ACT Start
& Page
@ & B
2 Developer  ACT Log
- (beta)  Console
@
@
; - v
% Bt
- v
Wizards

3 ofa

Extension| Manage your extensions




ACT for Vehicle Level CFD Applications

 Two major classes of vehicle level applications
— External Aero — Vehicle aero performance analysis

— Underhood Thermal Management (UTM) — Vehicle thermal performance under various
operating conditions

e Basic UTM, also known as Front End Cooling (FEC) — Front end flow distribution and
heat exchanger performance

* Full UTM — Superset of FEC. Fully coupled Conjugate Heat Transfer (CHT) thermal
analysis on entire vehicle

* Challenges in vehicle level applications
— Preprocessing — Complex geometry, dirty CAD, high requirements on Meshing
— Complex numerical models and boundary condition
— Fast turnaround
— Multi-discipline Optimization
* ACT for Vehicle Applications
— Integrated and streamline workflow for both External Aero and UTM
— Semi-automated meshing and case setup process
— Apply best practice on various applications
— Possible to achieve full automation with deep customizations
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Stepl — Read in Geometry

é? AdvWrap

I Browse to find

Set Input For T Choose .msh.gz File : — )
the input file

Geometry Operation

Application Type
Define L
Included

Models Define
application type

n

Create HX

Set up
Rotating
Zone

Define Initial
SF and
Material 1l

14 © 2016 ANSYS, Inc. June 15, 2016 ANSYS Confidential



Define Essential Models

Mesh [x] acT a/ x

P 3 &
o p—
/OB n y
= ) C] Set Input For | Defne 2 ves -
Geometry New H Definition?  Yes |
w ) | Diefine MRF? es hd|
? - Define =
[ * Included
& Models
fag
. R Create HX
a9t Set up
@ Rotating
Zone
Define Initial
SF and
) Material L
Scoped Sizing
Scoped Sing List [0/5] E] E] E] Global Scoped Sizing
Mirt Mlas Growth Rate
cur-large Apply | | Reset
cure-small B3 & 12
prox-large Local Scoped Sizing
prax-small Mame Type
wt control-1
Mir Max Face Proximity Option
Caonsole . 0.5 64 Face Boundary
Growth Rate Normal Angle Face Face
H H H 12 1a
If
* Interactive review the model if necessary

Ianore Criertation
&l

* Include heat exchangers and rotating fans if needed L

» Heat exchangers and rotating fans are defined through

Geom [ | Mesh
excel sheets ns * )
« Define mesh size —

Filters... | | Delete Size Field

 Full automation can be achieve through deeper
customization -

15 2016 ANSYS, Inc. June 15, 2016  ANSYSConfidential
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Settings Through Excel Sheets

A B

_ - :\ACT\MarkeTing\Demo
rad

Heat Exchanger Inlet Bottom Right x 83.60191038
Heat Exchanger Inlet Bottom Right y 134.4488189
Heat Exchanger Inlet Bottom Right z 19.03897451
83.60191038
-134.4488189
19.03897451
232.5354331
134.4488189
123.3233498
72.98848813
134.4488189

Heat Exchanger Inlet Bottom Left x
Heat Exchanger Inlet Bottom Lefty
Heat Exchanger Inlet Bottom Left z
Heat Exchanger Inlet Top Right x

Heat Exchanger Inlet Top Righty

Heat Exchanger Inlet Top Right z

Heat Exchanger Outlet Bottom Right x
Heat Exchanger Outlet Bottom Right y

Heat Exchanger Qutlet Bottom Right z 34.19651234
Mumber of Division in Heigth (bottom->top) 50
Element Size in Heigth 5.377952756
Mumber of Division in Width (left->right) 35
Element Size in Width 5.19469314
MNumber of Division in Thickness (inlet->outlet) 5
Element Size in Thickness 3.700787402
Viscous Resistance 10
Inertial Resistance 20

| Working Directory D:\ACT\Marketing\Demo

| MRF Cell Zone Name mrf

| Rotating Center X 0.000982347
| Rotating Center Y 0.018559999
| Rotating Center Z 0.0015
| Rotating Norm X 0
|Rotating Norm Y -1
| Rotating Norm Z 0
|Rotating Speed RPM 2000

June 15, 2016

W00~ s W b
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30

| Warking Directory

|Input File

| Compute Size Field?

|Size Control for Wrapping

Size Control for Surface Meshing

: Use Size Ratio for Surface Meshing?
| Coarsening Factor

| Sharp Angle Object List

| Dirty Object Name

| Dirty Object Leakage Size Threshold

: Dead Regions
|Dead Regions Leakge Size Threshold

| Wrap Regions

:Volume Fill Regions
| Prism?

Tet/Hexcore?

| Tet Over Boundary Size Ratio

: Prism Settings

| Number of Prism Layers
| Prism Growth Method

| Last Ratio Percentage

| First Layer Heigth

| First Layer Aspect Ratio

Prism Growth Rate

D:\ACT\Marketing\Demo
WorldCar.msh.gz

yes
WorldCar-initial.szcontrol
WorldCar-target.szcontrol

yes
1.5
engine trans
32 32
eng-1 eng-2 eng-3
32
fluid_main
fluid_main fluid_mrf
yes yes
tet tet
[ 1]
1.5
2
First Layer Aspect Ratio and Growth Rate
40
0.01
10
1.2

Provide settings for meshing and simulation through

excel with minimum inputs.

The Excel templates are 90% prefilled.

User defined settings are saved for re-run and design

changes.

ANSYS Confidential




Prepare for solve

Manage Cel Zones: (51) B ACT 8 X

é? AdvWrap

Set Input For i Unit Used For Meshi.. rmm d|

Geometry Set MG for Fluid-Flui.. | Yes ﬂ
. Turhulence Model k-2 Standard j

DEfIne Turn On Energy? ko ﬂ

l{;zlsggd | Set Up MRF Yes d|

= Set Up Parous? Yes |

Create Hx Choose .(CSY File far...  DJACTMarketing/Demonio

Set up

Rotating Add || Delete selected rows

Zone MRF Inlet Face Rotating Speed (RPM.

iff-1_fluid_mrf: fluid_...| 2000

Define Initial

SF and

Material

Points

Help

Nowizard help is available

17 © 2016 ANSYS, Inc. June 15, 2016 ANSYS Confidential




Video Demo

WorldCar Fluent@EVAXINWANG 7win.ansys.com [3D, serial] ™ ™ - @ a = - ™ [ S

Boundary Mesh Display Repot @ o (5.

Selection Set Ranges Insert Cipping Planes Fiter|Face Zones = Select @ Select V| Al Faces Title m e, A Remesh
EIS ¢
+/- Deka 0 Reset || o » : Box Free Faces [v| Help Text ¥ Separate
= Geometry Recovery| Al v| Deselect Polygon
Switch to X Range [_| Y Range [ | Z Range Cutplanes A . T o % v @@
Solution Name Pattem Advanced... Face Edges [V Edge Zones ™ ez
Solution Bounds Clipping Planes Selection Helper Mouse Probe Function Display Examine Patch Options
ree ; E Window 1 ACT -]

4 @ Mesh Generation o ® =
4 (8] Model . 2
CAD Assemblies 7 S ) AdvWrap
Geometry Objects - v
@: Mesh Objects / =
m: - 2
" mrlernced Pl o1} Set Input For Choose msh.gzFile: |
— i Geomet Input requ:
[ 5 ‘ - b, : Operation Read 5 |
@ T Define Application Type Front End Cooling |
Ss Included
o @& Models
o ®
ae Create HX
e 9 | Setup
> Rotating
Zone
Nafina Initial
Help
1. Select .msh.gz file as input :
2. Operation:
e “Read” —Fluent Meshing reads the selected .msh.gz file
e “Write” — Fluent Meshing writes current data into the
selected .msh.gz file
3. Application Type:
e Front End Cooling — Prepare the simulation to analyze
front end fluid flow and cooling package performance
oy 8 x e External Aero - Prepare the simulation to analyze

deletin ode-23 (id 23
Marketing\
ers\xinwang\App
. faces... cells...

) - external aero performance such as drug and lift -

Exit Wizard

& N @ o . Mt 2BPM

6/10/2016
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Results — External Aero

4.00e+01
3.60e+01
3.20e+01
2.80e+01
2.40e+01
2.00e+01
1.60e+01
1.20e+01

8.00e+00 ' :
4.00e+00
0.006+00 \4

19




Results — External Aero

0.00e+00
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Results - UTM

—
——

-
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Results - UTM
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Conclusion

» ACT is the single customization tool for all ANSYS products
under ANSYS Workbench platform

» ACT can seamlessly tack industry-specific multi-physics

applications
> Wide product coverage
» Third party application integration

> Enhanced workflow
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