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# of problem

resolution

[N(p)]

Ansys
Simulation-Driven

. . Product Development

Traditional
analysis and
CAD

Development phase
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ofj A1 7|8t 9| Digital Twin= F+2A @17}

Connected, virtual replica of an in-service physical asset, in the form of an integrated multi-domain
system simulation, that mirrors the life and experience of the asset

Enables system design and optimization, predictive maintenance and optimize industrial asset
TR 25ig wratsi S8E 015 S0 0 A| A H 349 HEj2 AH| A S0l 28| X XHADL A
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Ansys2| Digital Twin
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Physics + Analytics = Digital Twin

“A digital twin is a living model that drives business outcomes.” Collin Paris (GE)
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Simulation-Based
& Hybrid Analytics

—~1) gl
Create virtual sensors to Perform what-ifs before
“measure” missing data applying a solution
i 54
Al
Analyze accurate and Explore causality and failure
deterministic predictions modes using physics

based on physical principles
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Ansys Twin Builderl| =82 7|=

System
Predictive w
Maintenance S
g 9
Validate
System Validation

and Optimization

Validate and Optimize the Twin
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MULTI-DOMAIN \\
SYSTEMS N

DIGITAL TWIN
RUNTIME
DEPLOYMENT
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SOFTWARE
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Ansys Twin Builder:
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ZE|HIA=ZX[EAS
Multi-technology platform

=4 A HEEY

State-of-the-art reduced order modeling

As2aM XY

T o o

Interoperability support

Digital Twin2| HEIY 5 7|5
Ability to deploy runtimes for Digital Twin
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3rd Party Software,

Software/Control Models FMI/FMU

4 IEEE
> N f Twin Deployer
SPICE _ = Twin Model for ploy
[ - .J MODEL |'[ A CIOUd/edge Python integration,
o—0 deplovment Pre-builtagents, DTDL
ploy Export, Linux
compilation
Existing System LTI & LPV Static Dynamic
Libraries ROM Extraction Capabilities

. . FMU for simulation ]
Twin Builder workflows Deployment Scaled Services

(@) o @ Ropowen, BE TTY & pic

Test Data, Digital Twin Partners

3rd Party Software
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Twin BuilderS A

Easily assemble virtual replica from a
variety of sources

Multi-domain, multi-fidelity, multi-
language

S510f CIX| 2 ES A& 15

R i

Support for Modelica, VHDL-AMS, C/C++, SPICE and more

Electrical, Electronics, Std. Modelica Lib., Fluid Power, Thermal etc.

Support for FMI/FMU, Ansys 3D solvers and co-simulation

Simplify 3D physics by use of ROM (Dynamic, Static and DX)

SCADE Suite, SCADE Display and more

Y \NnSYS



* Analyze and optimize the interactions among the multi-domain
componentsin a system.

Ensure Product Reliability and

Robustness %

Optimize System Performance
with built in Optimizers

* Enhances the simulation experience with powerful, easy-to-design,
and interactive graphical panels. etc.

] -
Sl emrate e vl st wih Test Support for DoE, Parameter Sweep and Scripting (VBA/Iron Python)

data

@ e Supportfor co-simulation for Model-in-the-Loop (MiL) and Software-
in-the-Loop (SiL) validation workflow

Y \NnSyYS
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SAP4 * Configure connectorto connect to lloT platform and send and receive
2 ptc operational data

Optimize Operations @ Rorsmation ®*  SAP Predictive Engineering Insights enabled by Ansys
= * Partnership with Rockwell Automation and Azure Digital Twins

Deploy for Preventive Maintenance

° e Export from Twin Builder to generate portable, cloud deployable Twin

° e Significantlyreduce deployment time by performing validation and
verification on Twins
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3D Reduced-Order Modeling Interfaces
Transforms 3D simulation results into system-level models

* Use Reduced-Order Modeling (ROM) interfaces
to generate accurate, compact models from
detailed 2D and 3D physics simulations.

* Simulatesin a fraction of the time required by 3D
Techniques for all Ansys physics

Connections with
3D Physics

* Link to a variety of Ansys tools to create high
performing models.
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Twin BuilderO| Al A2 &= M| 7K S 52| ROM

PE/\NS N
H %%el\q
g/
Linear ROMS Non-linear, Static Non-linear, Dynamic
State-Space/LTI Twin Builder Static ROM Builder Twin Builder Dynamic ROM
Techniques Modal Response Surface ROM Builder
S-Parameter OptiSLang Maxwell ECE
supborted Tools Fluent, Mechanical, Icepak, Q3D, Twin Builder Static ROM Builder: All Dynamic ROM Builder: All
PP Maxwell, HFSS, Slwave Maxwell ECE: Maxwell

Linear systemonly Staticonly
T e e e e . . For Scalar only
Limitation Specific limitation for each tool Extending supportfor new tools requires e
Limited inputand outputs
Support enabled by tools effort
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DIGITAL
TWIN

DIGITAL
EXPLORATION

DIGITAL
PROTOTYPE

— \nsys

©2021ANSYS, Inc. / Confidential



M 24 X 28= ?let 552 Ansys Al =208 3=

Simulation for Simulation for
Every Engineer Every Asset

Product Operations &

Engineering Maintenance
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As-Designed As-Operated
Digital Twin Digital Twin
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