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What will be
possible?

What’s already
possible?

challenges
ndustry is facing?

Where next?

Digitalization
across product lifecycle is key!

30-70%
of scheduling and resources
are consumed by

integration issues
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What’s already
possible?

F

<

Digitalization
across product lifecycle is key!
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Simcenter, answering Industry’s questions

fluids

How can | fix issues
before building a
physical prototype ?

How can | make design
decisions with higher
confidence ?

Simcenter

Simulation & Test

How do | keep my
simulation and test data
acoustics and processes current ?

£ _
/ ' : E
¥ f@‘» ' :

< AT

How can | make my
design process faster ?
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SPDM in MBSE context
Supporting collaboration across the digital thread

fluids
How can | fix iIssues

before building a
physical prototype ?

Simcenter

Simulation & Test

How do | keep my
simulation and test data
and processes current ?

acoustics
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1 Know which analysis result was
created on the basis of which product
revision, requirement, constraint

Optimize & automate your analysis
processes getting access to up to
date and verified input data

Can you afford ’
not to...

3 Install multi-domain / multi-
department collaboration
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Challenge

Balancing multiple m—
performance attributes [ s

Vehicle Heat

Designing across Protecton =

g
- (
Design \
g —

mUItIpIe domalnS and Systefn:s, ./ /A E

Design

departments
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Needs

SS “ ital thread

Ensure that S .
the right dataisused ¢ ./ ' gurn
while performing the =284 e oo

right verification S x T
returning the required gz
resuy I ts 5 020 esin

v Verifiable
v Reusable
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Simulation & Test collaboration across the digital thread

fluids

Teamcenter Simcenter

deploy, use, extend
cloud or on-prem PLM

Simulation & Test

acoustics

Product Definition Product Lifecycle Management Test and simulation People and processes
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The road to Multi-Domain Verification and Validation

System
Teamcenter Simulation Materials S|mullat|on,
tightly integrated with Management Physical Test
PLM Carry over material data from SiEleh SIEIOE (S
Carry over product BOM to CAE, IMMitojsimUlationidomain= ?;:umggfgsérijagéﬁrﬁet;ﬁ
tra:j:ktchanges, compare and leverage single source of truth with simulation
update.

Integrate multiple tools & HPC.
Return results, report and visualize.

User Experience

MDAO, F&T
N Templatize MDO analysis for MBSE
Verlflcatlon Man ag em ent re-use and re-run. Carw over product’s design
Collaborate across the digital Capture domain specific F&T intent to simulation domain ;
thread between product owner and analysis artefacts with full capture passed / failed
simulation (/Test) specialists traceability to CAD requirement targets
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Use Case X
Closed loop I\/IBSE

SIEMENS
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Optimizing innovation
Example battery cell design

Efficient, model-based development

Use simulation and model-based definitions to reduce uncertainty
\Oa\tefy and Ve

o /'o/@ over the functionality of the product’s numerous iterations to:

x§

@q@ %, « Maximize your design’s potential

@ Col electro. Pack sizing @)  Validate cell chemistry, pack design, and performance
chernistry e « Substantiate thermal management and structural integrity

By gathering crucial data, simulation and model-based product
definitions become the source that drives your innovative
designs.

Increased
collaboration
& traceability

Thermal
Manage-
ment

Electronics
& controls
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Connect simulation and testing to product design
Verify what has been initially defined
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Verification Management
Verify what has been initially defined

Bundle & publish to workflow
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Demonstration
Multi-domain Parameter Lifecycle Management

/\

Product Owner (Ben
I( ) Product Owner (Ben)

“...Reviewed & accepted battery
design as it meets the temperature
requirements”

“...our EV vehicle needs to achieve the
range requirements as well as security
standards and battery life time requirements”

Feature Owner (Ed)

Simulation Engineer (Linda) (core engineering)

(CFD Simulation)

N

“...in order to meet the those
requirements, we need to make sure the
battery temperature does not exceed a
maximum of 60 degC”

\
“...performed detailed analysis on
the 3D battery model and monitored

temperature at th ey hot spots... Simulation Engineer (Sam)

(system simulation)

“...performed system simulation for the
WLTP driving cycle with battery L —
== temperature monitored...”

[ = m . S PRsSoeS
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Verification Request
Gathering Requirements and Parameters

C A Notsecure | thanos:3

aﬂ 002000/A;1-Thermal Verification Request SIEMENS

& Owmer: Stefan Traulich (straufich) Date Modified: 13-Jan-2022 State: Authoring Release Status: Type: Verification Request Revision

Overview Content Trends History Participants Relations Attachments
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o v SCOPE v SUMMARY w TEST RESULTS ~ PROGRAM EVENTS ®
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Discussions
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- Delete (D) Add 2 e 0\ ) Add Rl
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Simulation Analyses
= w SIMULATION MODELS
Parameters
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Change
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[ | & Teamcenter-003135/A1-eRod = X | & Teamcenter - Simulation Tool Pr X | + - = X
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48 003135/A;1-eRod Battery temp analysis 1D ) _ _
CAE Status: Out-of-date Owmer: Lingjun i {bi) Date Modified: 09-Feb-2022 Release Status Type: CAE 1D Analysis Revision Sl mu I atl on En g lneer (Sam)
(system simulation)
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Simulation  Classification = Where Used  Attachments  History Study Files Parameters Relations
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Open in Simulation Tool
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Checked-Out By:
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Projects:
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002153/A;1-eRod Battery Temperature Analysis

CAE Statuss  Out-of-date Owner 3 (i) Date Modified: 13-Jan-2022

Overview CAE Engineering Properties  Simulation KPI  Classification

w FILES

B G U

Folders

FullVehicle_BAT_30cell WLTC.sim

I£ CAE STAR-CCM -
Anv'i Owner: Lingjun Bi (1b3)
; Date Modified: 21-Dec-202

w EXTERNAL LINKS

Date Modified ¢

w RELATED OBJECTS

Quick Access

Object »

B 002015/a1-ef0

w OUT-OF-DATE INFORMATION AND OBJECTS

Status:

Settings
Last up-to-date timestamp:
1 Dependent attachment(s) added
1 Dependent attachmentis) modified

Out-of-date due to:

| Out-of-date Status

Type: CAE 3D Analysis Revision

Where Used

Release Status ¢

Attachments

Date Released ¢

History

Files

Parameters

Relations

Results are automatically updated in a
traceable manner with relation to the model
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002000/A;4-Thermal Verification Request o Product Owner (Ben) 034
Owner: Stefan Traulich (straulich) Date Modified: 21-Apr-2022 State: Authoring Release Status: Type: Verification Request Revision Verlfl Catl 0 n Req U eSt

All requirements are met
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Verification Status Product Owner (Ben)

Verification of Thermal management as one
element of integrate planning and
verification

Total Objects Found: 89 \erification Status
Last Updated: 21-Apr-2022 16:43
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Verification Domain Results

> B & ¥
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Thermal Management
o Verification Domain: 17

0]

Object Count

= X3

5

Structural Electrical Controls Thermal Management Unassigned

Verification Domain ® Pass Fail @ Unassigned

Name Verification Domain + Owner ¥

| Verification of fast charging Detection Cont... Controls David Schwegler (dschwegler)
Test of controller of fast charging Controls Jessica Trautner (jtrautner)

| Simulation of controller function: detection ... Controls Jessica Trautner (jtrautner)

| Test of controller function: detection availab... Controls Jessica Trautner (jtrautner)

| Simulation of controller function: detection ... Controls Jessica Trautner (jtrautner)

| Test of controller function: detection of char... Controls Jessica Trautner {jtrautner)

| Simulation of controller of fast charging Controls Jessica Trautner (jtrautner)
MBSE_Showcase Controls Jessica Trautner (jtrautner)

| VR3 Controls Jessica Trautner (jtrautner)
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Integration is the next challenge

Targets:

* Reduction of product design cycles
» Traceability of results

* Quality (of models and results)

Digitalization is the answer
Multi-domain collaboration across the Digital Thread

Siemens enables Digitalization
Supporting “Integrate - then - build”

Turning complexity into a competitive advantage

- Better designs achieved faster
+ Verifiable performance
* Increased quality

Come and talk to us
We'll discuss how to personalize this approach for your Company
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Product development
From “disconnected & slow” to “integrated & agile” Frontloading throUgh SIS

~ Today Tomorrow

Disconnected, slow Integrated, agile
“Build - then - integrate” “Integrate - then - build”
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Development
Time-Line
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Thank you!
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