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New Features in Simcenter FLOEFD 2306

Model the complexity
* Electronics — Thermal Analysis
* IGBT compact model
BCI-ROM update
«  Component Explorer - Export and import thermal list
« Electronics — Multiphysics
«  Simcenter 3D NASTRAN non-linear solver connection

«  Structural Large displacement option (available for Simcenter 3D NASTRAN non-linear solver only)

«  Structural Tolerance based contacts
«  Structural User defined maximum aspect ratio in local mesh

«  Structural Goals for frequency analysis General Settings B ? X
Explore the possibilities o g —
- EFDAPI - Improve API and automation (new API available as a BETA feature) Eiém%?n 0 é j_wi.am
Go faster —ide s e 3 [ rre———

- Mesher speed increase I

- EDA Bridge import and Smart PCB generation speed increase
Stay integrated
«  Simcenter 3D — Access Simcenter FLOEFD SC via SC3D value based licensing (tokens)
«  Teamcenter FLOEFD item customization
*  FMU Run on Linux
«  Licensing - Upgraded to use Siemens Advanced Licensing Technology 2.2.0.0 (SALT)
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Model the complexity
Electronics — Thermal Analysis
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IGBT compact model

Challenge: Predict junction temperature of an electrical
element with a heat source determined by a non-linear
Current—Voltage characteristic:

* Thermal model — 2R component
* Heat source — electrical power

« Current—Voltage characteristic — series of non-
linear curves for different temperature values

Solution: IGBT compact model as a composition of
Electrical Element and 2R component compact models

Input: Output:
R junction to bottom Junction Temperature
R

junction to top
Voltage or Current

Unrestricted | © Siemens 2023 | 2023-06-16 | Siemens Digital Industries Software

Convenient implementation of

electronic component

Thermal circuit

Electrical circuit
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IGBT compact model: how it works

« Junction temperature is used for Electrical Power determination from I-V chart
« Resulting Electrical Power is applied to the model through the 2R component

IGBT Current-Voltage ? TO p

00 —T=25C R
< —T=150C
3150 .
fio + Junction

50
. R
0
Voltage, V ‘ B Otto m

Type Typical IGBT

Current 40 A

T junction 5128°C
Heat Generation Rate|61.982 W
Voltage 1550V

Current 40.000 A
Electncal Resistance |0.0387 Ohm
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Video: IGBT compact model

NX = v 8 © BWindow~ = NX - FLOEFD Simulation SIEMENS
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' Wizard & V F,’:] %9 Electrical Condition &) Global Mesh B> Run Ba © FLOEFD Help Topics ~
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Sl General — Boundary Surface Smart B Load/Unload Scene g 9 - =
& Clone Project Settings % ¥  Condition v Sourcev PCB #® Global Goals ~ v & Calculation Control Options ~ v v [ Save Image ~ @ Create Lids ~

EJ Xcelerator Share ~

Project - Insert - - Solve - Results - Toc - Help v |»
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[E’ Projects
| 2@ Main_Assembly
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|=-8® Input Data %
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=% Solid Materials @
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@ @ Tutorial PCB
Ef Boundary Conditions
0n i IGBTs
#® Goals
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& Global Mesh
@ Local Mesh 1

{88 Results (Not loaded)
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Reference temperature for BCI-ROM extraction

Challenge: Prior BCI-ROM does not allow the use of
materials with temperature dependent properties, so
customer needs to substitute all dependencies with
constant values. This procedure can be time consuming

Solution:
Use reference temperature to obtain constant values
from dependencies automatically for all materials

Update to the latest BCI-ROM version

Unrestricted | © Siemens 2023 | 2023-06-16 | Siemens Digital Industries Software

Simplify project definition for

BCI-ROM extraction

{*/BC-ROM v | B> ™ [BCI-ROM.fmu =N v e X
Parameter Value Event Time

e ID.GEH B Etanus

roject beaglebone

T |1Wf""”24'K H | Export directory DA\BCI-ROM\2306\ 1

A |1D-D-D'I}DW,‘m"2fK :I

T |293.2K :I

= Al [

....... EMU

------- Matrices O

- VHDL-AMS [
i ROM Export
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Component Explorer
Export and import of a component list

Challenge: Manage large volume of component
materials and properties through Excel spreadsheet

Solution: Ability to export and import a component list
from the Component Explorer dialog

- Component materials

» Heat source and 2R power
* LED current
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Convenient management of component

attributes

 Apply ®Scan W | Sy -8 nl‘a:|CqumnsV|E§‘= B |+ X OB OBR D @FE L2 X
Components Materials Volume Sources Two-Re:
=8 _Beaglebone ../ Aluminum [Defa

-------- 9 RJ45_17PINS_2LED_Con-1 Epoxy Resin

-------- & DC_PWR_ICK-1 Epoxy Resin

----- & usb connector-1

----- # B Case-1

........ & HEADER_23x2-1 Epoxy Resin

........ i HEADER_23x2-2 Epoxy Resin

-------- ¥ CONN19_HDMI-1

----- 2 ¥ beaglebonevs-1
------- EiBoard_beaglebonevB(D)
------- £ U2_U_48_RSL_TYPE_0029(1)

Scan completed.

I": Component Explorer
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Component Explorer
Export and import of a component list

Wrpply scan W g -2 I:1*5:|Cczlumns

bl FXDORD| @E

8 x

Components
=% _Beaglebone
- B RJ45_17PINS_2LED_Con-1
- @ DC_PWR_ICK-1
- @ usb connector-1
- B Case-1
- [ HEADER 23x2-1
[ HEADER 23x2-2
- B CONN19_HDMI-1
E| ¥ beaglebonev-1
& Board_beaglebonev8(0)
- U2_U_48_RSL_TYPE_0029(1)

Materials

../ Aluminum [Defa
Epoxy Resin

Epoxy Resin

Epoxy Resin
Epoxy Resin

Scan completed.

E': Component Explorer|

= = R R e

w

10
11
12
13
14
15
16
17

Volume Sources

Two-Re:

Component Material
Volume source value
2R (instance from the library and power)

LED (instance from the library and current)

C D E [F G
Components Volume Sources | Printed Circuit Boards | Two-Resistor Components | Two-Resistor Components LEDs
_Beaglebone 1 W (Total) 1.4 W (Total)
RI45_17PINS_2LED_Con-1
DC_PWR_JCK-1
HEADER_23x2-1
HEADER_23x2-2
beaglebonev8-1 1 W (Total) 1.4 W (Total) .
beaglebonev8-1/U2_U_48_RSL_TYPE_0029(1) 0.8W U2 [User Defined\beaglebonev8.prt\beaglebonev8]
beaglebonev8-1/U4_SO8-25X75 TYPE_0026(2)
beaglebonev8-1/Us AM33XX_15X15 TYPE 0032(3) 1W
beaglebonev8-1/U6_SOP8_DCT_TYPE_0025(4) Typical Plastic Package [Pre-Defined\IC Packages]
beaglebonev8-1/U8_DGN-16X60_TYPE_0002(5) Typical Plastic Package [Pre-Defined\IC Packages]
beaglebonev8-1/U11_QFN6459X9P5_TYPE_0024(6) Insulator [Default] 0.3 W U11 [User Defined\beaglebonev8.prt\beaglebonevg]
beaglebonev8-1/U12_BGAS6_T9 P8 9X14 TYPE 0001(7) Typical Plastic Package [Pre-Defined\IC Packageap
beaglebonev8-1/U13_BGA153_P14 P5_11P5X13_TYPE_0012(8) |Typical Plastic Package [Pre-Defined\IC Packages]
beaglebonev8-1/U14_QFN32_5X5MM_EP3P3MM_TYPE_0028(9) |Insulator [Default] 0.3 W U14 [User Defined\beaglebonev8.prt\beaglebonev8]

beaglebonevs-1/Y1_XTAL4_126-2165MD_TYPE_0013(10)

Typical Plastic Package [Pre-Defined\IC Packages]
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Component properties can be exported into an Excel
spreadsheet then edited and imported back. The order of
the components in the exported list follows the original
designer’s hierarchy. Properties available for editing:
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Model the complexity
Electronics — Multiphysics
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SC3D NASTRAN non-linear solver connection

Challenge: Many structural analysis applications of

interest in electronics require non-linear solver
capabilities

Solution: Connect Simcenter FLOEFD with Simcenter
3D Nastran solver to access its non-linear functionality

Leverage existing solutions in Simcenter portfolio
Initial step to exploring further application areas
SC3D Nastran solver 401 is used for Nonlinear
analysis

SC3D Nastran should be installed and licensed
independently
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Expand range of structural analysis applications

General Settings h ? X
Pryscal Features Vaive
Fluid Flow O :

Analysis type
Conduction O %
=] Structural (-] . Salids
“ Analysis type Nonlinear ~]
Electromagnetics O @8 Initial and ambient conditions
Gravity O
Geometry handling Value
Geometry recognition CAD Boolean
OK I Apply Cancel Help



Video:SC3D NASTRAN non-linear solver connection

NX ¢~ & © By[wWindow~~ NX - FLOEFD Simulation

File Analysis  Application Curve  Developer  Render  Selection  Tools  View  Assemblies

Wizard o8 \ 55 * F & o s ] £ Check Geometry
\. [} “/ ] ) é, |R :ﬁ ‘z’\ B> 1 = 1} Ii @ ll'l » u
New [ [d Engineering Da
%] ’ Genera Boundary Surface Smart trical  Force Global  Global Structural Mesh  Run Batch  Calculation Load/Unload Scene  Model Save (4 Engineering Xcelerator
B Clone Project Settings & ¥  Condition~ Source~ PCB Condition~ ¥ Goals~  Mesh~ - (Default) ~ Run Control Options ¥ v v  Geometry> <~ Imagev & Createlids v Help Topics >  Share ~
A - Res . Tools - Help - -

© | Assembly Navigator SESUCA F beaglebone.prt & X %
= Descriptive Part Name in —#
{Sections )

v

- Vlifs beaglebone (Order: Chronologi...
[Vli# RI45_17PINS_2LED_Con
M DC_PWRICK
V](# HEADER_23x2 x 2

a

¥

o

& [Zl# CONN19_HDMI
+ [}#% case with gaps
&0+ [@% usb connector

+ [/1% BeagleBoneodb

@]
RNFa"TRH

g 2 O

)

» Preview

=

» Dependencies

£\ 1 Notification
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General Settings b ? X

SC3D NASTRAN non-linear solver connection

Physical Features Value
Fluid Flow O
Conduction O

= structural [ -]

o Analysis type Nonlinear v

Connection with the Simcenter 3D Nastran solver opens its non- vy 0 e

linear capabilities to users from their familiar Simcenter FLOEFD
interface:

» Set up project, run solver and process results as usual.

« SC3D Nastran solves Smart PCB with all nets for both levels of
detail (fine and homogenized).

- Easier design space exploration by working with one model T S ==

Geometry handling Value

Geometry recognition CAD Boolean v

[ Calculation Control Options ? X

Finishingl Refinement Solving |Saving |

Parameter Value
C | |

Time Step Settings
Additional Parameters

Flow Freezing
Radiation (Discrete Transfer)

[=I Structural
Jacobian filter [auto] L 1e-10
Scratch directory
Scratch memory
Contact region mesh refinement Disabled et
Number of steps 1
End time 1s
[ Large displacements

Reset.. |
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Structural: Large displacement

Challenge: Take into account structural non-linear
behavior due to large displacement of geometry

Solution: Use Simcenter Nastran non-linear capabilities
of iterative solver 401
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Analyze cases with large displacement

[# Calculation Control Options

Finishingl Refinement Solving |Saving |

Flow Freezing

= Structural
Jacobian filter

End time

B Large displacements

Parameter

Time Step Settings
Additional Parameters

Scratch directory
Scratch memory
Contact region mesh refinement
Number of steps

[auto]

Mew algorithm
10
1s

Value

[v]1e-10

OK

Cancel

di

Help

Reset..
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Video: Structural - Large displacement
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Structural: Tolerance based contacts

Improved options for contact definition

Challenge: Create contacts on surfaces of overlapping
bodies or bodies with the gaps between them in
preparation for structural analysis.

Solution: Tolerance based contacts: ability to specify
tolerances and use them to create contacts between e
bodies with gaps o

* Linear and angle tolerances for contacts
* Glue contact between bodies with gap
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1 Contact 1
= First Region

Structural: Tolerance based contacts / Select Object (1)

Solid2

Example of a tolerance-based contact with non-ideal geometry of a ball joint ™ second Region
with overlapping areas and regions with gaps / Select Object (1) E

Solid2

= Non-penetrating

+ Tolerance

Overlapping

T \ 0.005 m

V001 rad
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Video: Structural: Tolerance based contacts

NX B v 8 © B[Owindow~~ NX - FLOEFD Simulation

File Analysis Application Curve Developer Render Selection Tools View Assemblies low is

N\ Wizard = 8 ) 55 dﬁ ® @ > ’:Eb & o 7] ® (7] 8 Check Geometry @ a

[ New [ Engineering Database

3 General Smart Force Global Structural Mesh ~ Run Batch  Caleulation Load/Unload Scene  Model  Probe Save FLOEFD  Xcelerator
B3 Clone Project Settings & ~ - ~ PCB v ¥ Goalsv - - (Default) v Run Control Options » v ¥  Geometry~ ¥ Image~ 4 Help Topics~  Share ~
Project - Insert - Mesh - Solve - Results - Tools - Help - -
& | FLOEFD 0O B Discovery Center Imﬂm
I£ Projects
= I model1

£2: Tolerance Based Contact

R

&eDee

¥ Tolerance Based Contact
£ & Input Data
@ Solid Materials
#® Goals
= B Constraints
@ Fixed 1
<& Loads
=G Contacts
@ Contact 1
= @ Structural Mesh
@ Structural Mesh (Default)
® Structural Mesh 1
198 Results (4fid)
= WMl Scenes
I8 Scene 1
M Scene 2
#£ Mesh
£ Frequency Table
B Cut Plots
= & Surface Plots
& Surface Plot 1
7. Point Parameters
& Surface Parameters
@ Volume Parameters
& XY Plots
#®, Goal Plots
# Report
B Animations
8 Export Results

B
=
@
i)
%
|

m b2 O (€

£\ 1 Notification
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Structural: User defined maximum
aspect ratio in local mesh

Challenge: Create HEX dominant mesh for thin plates
with high aspect ratio value, beyond the limitation of 1:4

Increased meshing efficiency for handling thin
components

Solution: Allow user to specify maximum aspect ratio for
particular components in the Structural mesh settings
dialog

& Structural Mesh 1

=k 0?7 X
v Selection

 Select Bady (2) @
Solid

Solid2

E] Separated mesh region for each body

~ Element Size

8 [00003m

|'|

v Parameters
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Video: Structural - User defined maximum aspect ratio in local mesh

NX % FWindow ~

File  Analysis  Application  Curve  Developer  Render  Selection  Tools  View

Wizard 8 F D =3 1 $ Check Geometry
S ] & B >4y & %% ¢ B Z g @ B8

New Engineer Databas

oy General Smart Force Globa Structural Mesh ~ Run Batch  Caleulation Load/Unload Scene Color Probe Save (© Engineering Database FLOEFD  Xcelerator
& Clone Project Settings & * - ~ PCB v ¥ Goals~ - - (Default) Run Control Options v v v Bars* ¥ Imagev 24 Help Topics > Share ~

Project - Insert - Mesh - Solve - Results - Tools - Helk - -

& | FLOEFD 0O 8l Discovery Center Im 5

|E£ Projects E

& @ model1
5 Project(1)

& ede e
N
/

b
[ @
e g
Aaa — e ]
Project(1) E— - =
— | =05 Input Data — . :
@ @ Solid Materials — - @
# Goals Em—— Y %
@ = @ Constraints e - N
1 I Fixed 1 e ez &
0N & Loads ol 3
= @ Contacts m— i & -
@_ = @ Structural Mesh _—
@ Structural Mesh (Default) QR
F] @ Structural Mesh 1 S

Results (1.fid)
Ml Scenes

I8 Scene 1

Il Scene 2

#F Mesh

B Cut Plots
= ¢ Surface Plots

& Surface Plot 1
7. Point Parameters
& Surface Parameters
Volume Parameters
e XY Plots
#¢ Goal Plots
#] Report
B Animations
Sp Export Results

]
n &
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Structural: Goals for frequency analysis

Challenge: Obtain eigenvalues of a frequency analysis
as a goal function of a calculation, be able to conduct
parametric study or optimization

Solution: add goals for frequencies
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Modal frequency parametrization with

frequency values as goal functions

NX B
File  Analysis  Application  Curve
¢ Wizard 8
B New General
B Clone Project settings & ~ -
Project M
@ | FLOEFD m]

> B4 B Window - =

Developer

&l Discovery Center

[E Projects

B o beaglebone

Thermal + Structural

Frequency

B Parametric Studies
Hl What If Analysis 1

@
&
Q
&
&

Frequency
-0 Input Data
@ W Solid Materials
=B Smart PCBs
[ BeagleBoneodb-1 [Project(1)]@

B-# Goals
GG Eigenfrequency for Mode 1
GG Eigenfreguency for Mode 2
GG Eigenfrequency for Made 3
GG Eigenfreguency for Mode 4
GG Eigenfrequency for Made 5
#-[® Constraints
& Loads
-Gy Contacts
(- & Structural Mesh
€& From Components
98 Results (511d)
-~ Scenes

#E Mesh
- Frequency Table

% Cut Plots
#-<> Surface Plots

Z, Point Parameters
v Quirfara Paramatarc

&

(T

R

NX - FLOEFD Simulation

Render Selection Tools View  Assemblies

v v B Q8 Load/Unload ~
Force = -
e o @
- pcB ¥ Global Goals & Structural Mesh (Default) ~ i ~ cene
Insert Mesh ~ Solve Results

Defarmation: On
Scale: 000111501505
Mode 5

Surface Plot 3

Color Bars = k) e -

Y Probe ~ =
B saveimage ~ [ ~ o-
v Tools *  Help ~ -

@
%
&
|
<

B What If Analysis v | 25 [ | ld | What If Analysis 1 v 9x
(& Input Variables ‘ I, Output P ‘ i 1?‘ Gcals‘

B Run W W ‘ o= = X ‘ [} ‘ v Maximum simultaneous runs: |1 v
Summary Design Point 1 Design Point 2 Design Point3  Design Point4  Design Point 5

P9 (Top with gaps) [mml 04 06 08 1

GG Eigenfrequency for Mode 1 1 [Hz] 208.128307 204.871164 203.80723 202.490184 201751148

GG Eigenfrequency for Mode 2 2 [Hz] 1195.73576 1196.07581 1195.52804 1196.32446 2023.33489

GG Eigenfrequency for Mode 3 3 [Hz] 14283325 1542.50913 1653.55675 1757.63317 20843576

GG Eigenfrequency for Mode 4 4 [Hz] 1785.02454 1783.60574 1783.11328 1788.78639 2120.26182

GG Eigenfrequency for Mode 5 5 [Hz] 1964.77021 1962.29725 1960.54613 1959.85343 2359.65489
Status Finished Finished Finished Finished Finished

Run at This computer  This computer  This computer  This computer  This computer
Calculation finished

H ic Study .
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Video: Structural - Goals for frequency analysis

i~ § © BCOWindow~ v NX - FLOEFD Simulation SIEMENS - 5 X

Analysis  Application Curve Developer Render  Selection Tools  View  Assemblies Flow Analysis S OB

N\ Wizard ] T F & G 2% Da b % Check Geometry
b ] < B & > : % O 9 15 ] @ 8
Ne Engineering Database
N General Smart Force Global Structural Mesh  Run Batch New Parametric ~ Load/Unload Scene  Model save | [ Enginuering FLOEFD  Xcelerator
& Clone Project Settings & * - ~ PCB v ¥ Goals~ - - (Default) Run Study ~ Y, v  Geometry~ ¥ Image~ o Help Topics > Share ~
», - Mesh - Solve - Results - Tools - Helg - -

Project Insert
@ | FLOEFD B IPE LA F- beaglebone prt & X
|E Projects
£ I® beaglebone
Thermal + Structural
I Frequency

e D@

Q,

E2' Frequency
2 Input Data
= @ Solid Materials
® Aluminum 6061
= B Smart PCBs
# BeagleBoneodb-1 [Project(1)]@
# Goals
= B Constraints
@ Fixed 1
# Sliding 2
& Loads
@ Contacts
=-@ Structural Mesh
@ Structural Mesh (Default)
@ Structural Mesh 1
@ Structural Mesh 2
=@ From Components
=% BeagleBoneodb-1 [Project(1)]
=9 Solid Materials
@ Typical Plastic Package
8¢ Heat Sources
&-[# Smart PCBs
B smartPce 1
4 B8 Results (Not loaded)

@]

@ ] £ 6

G 2 O

a

£\ 1 Notification
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Explore the possibilities

For customers only where containing Beta Features

Restricted | © Siemens 2023 | 2023-06-16 | Siemens Digital Industries Software S I E M E N S



EFDAPI: Improve APl and automation
(new APl available as a BETA feature)

Challenge: Existing APl does not cover all FLOEFD
functionality and requires significant effort to support
and to add access to new FLOEFD features

Solution:

* Provide new automatically generated EFDAPI to
cover all FLOEFD features.

* The existing APl will be maintained, but will not be
enhanced further
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Access to all existing FLOEFD features
Easy maintenance

Dim ProglD As String

Dim SRV As Object

Dim App As Object

Dim Doc As IDocument

Dim Project As IProject

Dim Features As IProjectFeatures
Dim Feature As Object

Dim Parameter As IExcelParam
Dim Item As Object

Dim X(2) As Double

Dim Y(2) As Double

ProgID = "EFDApiSrv.EFDLauncher.0.2306"
Set SRV = CreateObject(ProglD)
Set App = SRV.Attach2RunningCADInstance(PID)

Set Doc = App.GetActiveDoc()

Set Project = Doc.GetActiveProject()

Set Features = Project.GetFeatures()

Set Feature = Features.GetFeatureByName1("Feature 1")

Set Parameter = Feature.GetParameter(efdHeatGenerationRate)
Parameter.SetDependenceType efdTimeTable

X(0)=0
Y(0) = 100
X(1) =10
Y(1) =50
X(2) = 20
Y(2) = 100

Parameter.SetTable X, Y, Array(1, 1), Array(0, 0)
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EFDAPI example: apply time table for many features automatically

Example created to address an actual customer request:

« Xml file with the description of time dependent conditions (HTC, Surface and Volume
Sources) is generated by third party software

« Script reads the file and applies time tables to the opened project

A | B | C | D

1
2 Product: EFDApiSrv.EFDLauncher.4.2306
3 XML: C:\EFDAPI_NX\Data.xml|
E] 4 PID: 8456
1 |<?xm1 version="1.0" encoding="UTF-8"2> 5
2 <Features> B
3 % <Feature Type="Volume Source" Name="VS 1"> 6 | Apph’
4 = <Parameter Name="efdHeatGenerationRate" Dependency Type = "efdTimeTable"> 7 |
5 <String ¥="0" ¥Y="11"/> i
<String x="0.1" y="22"/> 8
7 = </Parameter>
] - </Feature>
9 %—% <Feature Type="Boundary Condition" Name="HTC 1">
10 = <Parameter Name="efdHeatTransfercoefficient" Dependency_ Type = "efdTimeTables
11 <String ¥="0" y="33"/>
12 <String x="0.1" y="44"/>
13 e </Parameter>
14 B <Parameter Name="efdExternalFluidTemperature" Dependency Type = "efdTimeTable">
15 <String X="0" Y="5.5"/>
16 <String ¥="0.1" Y="6.6"/>
1 e </Parameter>
1 - </Feature>
1 % <Feature Type="Surface Source" Name="S$S 1">
20 =] <Parameter Name="efdSurfaceHeatGenerationRate" Dependency Type = "efdTimeTable">
21 <String x="0" ¥="7.7"/>
22 <String ¥="0.1" Y="8_8"/>
23 - </Parameter>
24 o </Feature>
25 L</Features>
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Go faster
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Smart Cell Cartesian mesh generator
speed-up and optimization
Faster meshing, reduced resources

Challenge: Accelerate mesh generation time and reduce
resulting mesh file size Mesh generation scalability

[
S

[
w

[
N

Solution: Smart Cell Cartesian mesh generator optimization
 Scalability improvement:

* 9-12x speedup on 32 cores for 10-20M cell model in
2306 compared to 3-7x in 2205

* Meshing speed is ~2-3x faster on 32 cores in 2306 due
to scalability

[
[

=
o

Scalability

= 5] w S w @ ~ -] w

1 2 4 8 16 32

Cores

Sportscar (8M cells, 10k bodies) - —
ECU (12 M cells) — —
Headlamp (1M cells, 100 bodies) -— - -—-—-
Motor Unit (25M cells, 3.5k bodies) @  «cses

00000

Tractor (3 M cells, 5k bodies)
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Cartesian mesh generator speed-up and
optimization

Mesh file size, Gb

Page 29

Mesh file size optimization

s
3,5

3

m Simcenter FLOEFD 2205

o m Simcenter FLOEFD 2306

2
1,5

1
0,5 I

) I = Hm

Sportcar Motor Unit Headlamp Tractor
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Mesh file writing time, s

250

200

150

100

50

Reading and writing mesh file time

Sportcar

optimization

Motor Unit

B Simcenter FLOEFD 2205

® Simcenter FLOEFD 2306

Headlamp

Tractor
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EDA Bridge import and Smart PCB
generation speed increase

Faster PCB import

Challenge: Decrease Smart PCB import time, speed-up

other manipulations to the Smart PCB -

Solution: Smart PCB mesh generation speed-up,
optimization

Smart PCB import and mesh generation speed-up
3500

3000

Accelerated operations:

» Import and Smart PCB mesh generation
* Visualization

» Update after parameters changed

B Simcenter FLOEFD 2205
2500
B Simcenter FLOEFD 2306

2000

1500

1000

Import and mesh generation time, s

) .
. ] .

PCB 1 (54M nodes) PCB 2 (64M nodes) PCB 3 (19M nodes)
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Stay Integrated
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simeenter FLOEFD SC

Access Simcenter FLOEFD from Simcenter 3D Desktop

* Incorporate FLOEFD into main Simcenter multi- I -
disciplinary CAE platform A — Z Slmcenter FLOEFD SC

« Uses CLT licensing (and SALT...) 2 S L LA

» Flexible licensing through SC3D tokens b =z Electronics

= == N/ N

]

WO

Lighting

Simcenter FLOEFD SC Electronics

« Simple licensing option providing all electronics-
related functionality, including structural and EMAG

Simcenter FLOEFD SC Lighting
» Continued focus on core strength
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Simcenter FLOEFD SC Streamlined portfolio focused on
core verticals

Current Re-packaged Simcenter
FLOEFD SC options

Simcenter FLOEFD SC

Base Simcenter FLOEFD SC

Base

HVAC

Electronics Coolmg

EDA Bridge

LIJ BCI ROM + PC
TBSTER Autocalibration

Power Electrlflcatlon

Structural
EMAG

_teD B dl  Lightng
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Teamcenter FLOEFD item customization

Challenge: Customize Simcenter FLOEFD data model

Solution: Put Simcenter FLOEFD data model
an *.xml file and store it locally or in Teamcenter

Unrestricted | © Siemens 2023 | 2023-06-16 | Siemens Digital Industries Software

into

= TC_EFD_DataModelxml E3

Added flexibility in maintaining digital thread

== I T IR R

k?xml version="1.0" encoding="utf-8"?>
H<EFDProject version="1i.0" >
<Item type="CAEAnalysis"/>
<Revision type="CAEAnalysisRevision"/>
<MasterForm type="CAEAnalysis Master"/>
<MasterFormRevision type="CAEAnalysisRevision Master"/>
<MasterFormRevisionData name="user_data 1"/>
<ModelRelation type="TC_CAE Target"/>
<DatasetRelation type="IMAN specification"/>
= <Datasets>
<Reports type="CAEResults"
name="Reports"
description="FLOEFD images and reports"
tool="CAE_Dummy"
reference="Result"/>
<Solver type="CAEResults"
name="8clver"
description="FLOEFD solver files"
tool="CAE Dummy"
reference="Result"/>
<Results type="CAEResults"
name="Results"
description="FLOEFD solver files"
tool="CAE_Dummy"
reference="Result"/>
<hveragingData type="CAEResults"
name="Averaging"
description="FLOEFD averaging"
tool="CAE_Dummy"
reference="Result"/>
<TransientData type="CAEResults"
name="Transient"
description="FLOEFD transient explorer"
tool="CAE_Dummy"
reference="Result"/>
<WordDoc type="MSWord"
name="n
description="FLOEFD images and reports"
tool="MSWord"
reference="word"/>
<WordDocX type="MSWordX"
name=""

SIEMENS



FMU: Run on Linux :
Expand platform options for FMU usage

Challenge: Ability to use FLOEFD FMU on Linux systems

fle Edt Sketch Confgwe  Smuste [nterfaces Tooks  Hep SIEMENS
[ER=E]  sceron SUBMODEL | PARAMETER \ SIMULATION S 2 | Oupdste Papsace v [iots v Opanmatons v (MDastboards v Dysopts « Flrabessr | @

Solution: Store all necessary information including model == "= "o oo™ ey ey
geometry inside FMU exported from Simcenter FLOEFD - *° R ;
|t ittt il

to make it available for usage on Linux. Enhance
Simcenter FLOEFD Linux solver to co-simulate with the
FMU exported from other software

'oov /B2

....................... i s i mnainin @] ey RORM SICMOSFET losses

F_rnyE)(port'|¢ °-X| v B X
Parameters Values

Temperature (Inlet Mass Flow 1) (K) to_floefd_1 [Driven] Mesh a

Mass flow rate (Inlet Mass Flow 1) (ka/s) to_floefd_2 [Driven] Run at This computer
Temperature of external fluid (Wall Conditions) | to_floefd_3 [Driven] Core(s) [use all]

Add model to fmu @

[

[

[

Heat transfer coefficient (Wall Conditions) (W/m to_floefd_4 [Driven]

Environment pressure (Environment Pressure 2) ( to_floefd_5 [Driven]
[

Heat generation rate (VS Heat Generation Rate  to_floefd_6 [Driven]

Wall temperature (Outer Wall 3) (K) to_floefd_7 [Driven]

from_floefd_1 [Driven] SG Inlet Mass Flow 1 Static Pres: o

from_floefd_2 [Driven] 5G Environment Pressure 2 Tem) » >
from_floefd_3 [Driven] 5G Average Temperature (Solid; ﬁ

from_floefd_4 [Driven] Mout (ka/s) B

from_floefd_5 [Driven] VG VS Heat Generation Rate 1T 8 |« >
from_floefd_6 [Driven] SG Quter Wall 3 Heat Transfer R

€ FMU
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SALT Licensing

Challenge: Consolidate different legacy license systems
to simplify and enhance licensing for our customer within

One Company, One License

WITHOUT COMMON VENDOR DAEMON WITH COMMON VENDOR DAEMON
all Siemens products. . = DA Vondor p—
p foe! (EDA1) _’ :::ngcld) . (Vendor 1)
i - - w2 S [ oo™ 20 Pl
Solution: FLOEFD now supports the Siemens License Server Cia -y 7 e | ‘ ’
(2 . 2 . O . O) Applic?;izrll_% _5% :3527:3;)" 3 12 g/'::.l:,c:,ﬁg," 3

Siemens Common Vendor Daemon, saltd, is used in place
of legacy license servers

Customers can use their existing licenses when upgrading
to SLS.

License Manager upgrade is required for 2306.

License server installation no longer included in installation
kit, now downloaded from Support Center

Legacy license server will be automatically uninstalled
during SLS installation
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