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The Challenges Faced by Engineering Teams
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System Complexity Reliability Requirements
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Simcenter
Engineer innovation
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Engineer innovation
Simulate. Explore. Test.
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Simcenter: Simulation and Test Solutions SIEMENS
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Enabling “Digital Twin” for Closed Loop Performance Engineering

Simcenter™ Portfolio

Teamcenter - Digital Continuity for Multi-Domain Traceability, Change and Configuration
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System Simulation

Simcenter Amesim, Simcenter Flomaster

Simcenter System Architect, Simcenter System Analyst
Simcenter Embedded Software Designer,

Simcenter Prescan, ...

CAE Simulation

Simcenter 3D, Simcenter STAR-CCM+, Simcenter Flotherm
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Simcenter MAGNET, Simcenter Madymo, Simcenter Tyre,
Simcenter Motorsolve, Simcenter Speed, ...

Physical Testing
Simcenter Testlab, Simcenter Testxpress

Simcenter Tecware, Simcenter T3STER,
Simcenter TERALED, Simcenter POWERTESTER,
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° | % = f-l” Units 0.309 KW 0.00173 Wes/K ] e a7 70
LE 0.279 KW 0.0045 Ws/K il - 3_'?0 L
esistance
Pl e — o oz kv 0.00716 W=s/K S2
. . SI (m-kg-s)
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Simcenter FIOEFD&T3Ster SIEMENS

TeraLEDEXSYEH—IRM LS Z lngenuity for life
TnlED | - AR
. N o 1 g 7"\.'
AR LEDSSTERAL
‘- T3Ster-Master “‘TM = '
S Bt ==
&
e ((:~~RC°) R&) -Ri’l:)- -(ﬁv"w .:o: . 3
°°% Tet et e
mﬁﬁ,ﬁﬁzﬁiﬁﬁi‘éi&—%{mﬁiﬁ BIRLEDIARIRE S ENCPCB: 49317
= 3
ElSLED T3k 1 = 3

— *
fEFLEDI T RILEDRAREIHITIMAR | NS
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Simcenter FLOEFDZEXT 2241 SIEMENS
EFEED Ingesuity for Ufe

Time=400s
Time =3600 s

100.00
90.91
L 81.82
L 7273
| 63.64
| 5455
|| 4545
| 36.36

- 2727

18.18
9.08
0

Relative Humidity [%)]

I 50.00
45.00
L 40.00
- 35.00
L 30.00
L 2500
| 2000
L 15.00

- 10.00
5.00
0
5.00

Temperature {(Fluid) ["C]
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Simcenter FLOEFDZXTZ41

EIREET

Film Temperature|-0.71°C

Time=600 s

20.00

1773
| 15.45
L 1318
L 10.91
| 864
| | 636
L 4.09

- 1.82

0.45
273
£5.00

Film
Temperature ["C]

Time=1200 s

Film Temperature|-4.35 °C

Film Temperature
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Time=3000 s

Time=1800 s

SIEMENS

Film Temperature |3.97 °C

Film Temperature

12.90°C

Time=3600 s

Film Temperature

16.17 °C

Il«\gf»\uf\ly for Ufa
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Simcenter FLOEFDZEXT 241 SIEMENS

LEDs performance lngenuity for Life
/LED { Input) \ /LED { Input) \
Type Osram Golden Dragon QA Type Osram Golden Dragon QA
Current Dependency Current Dependency
LED { Output) LED { Output)
T junction 91.76°C T junction 89362 °C
LED Heat Generation Rate |0.912 W LED Heat Generation Rate |0.913 W
\Luminous Flux 99.56 Im Luminous Flux 899,08 Im /

/LED { Input)

Type Osram Golden Dragon QA

Current Dependency
LED { Qutput)
T junction 93.00°C

LED Heat Generation Rate |0.913 W

\Luminous Flux 99.24 Im /

Page 42 2019-08-19 Siemens PLM Software

Time=2400 s



Simcenter FLOEFDZEXT 2241 SIEMENS
EIREEZR{L (Animation) Ingemuity for Uife

500.00 ~ + 500.00
456.36 500.00 456.36 _
41273 Time=0s 456.36 41273 Time =2000 s
369.09 412.73 369.09
325.45 369.09 325.45
281.82 326.45 281.82
23818 281.82 238.18
19455 238.18 19455
150.91 19455 150.91
107.27 150.91 107.27
63.64 107.27 63.64
1 63.64 20.00
Temperature (Solid) [°C] 20.00 =
Temperature (Solid) °C] Temperature (Solld) ['C]
5.00
455 5.00 i.g
409 455 4.09
364 - 409 B
318 364 | (364
273 - 3.18 - 318
227 273 273
182 227 227
1.36 182 182
091 1.36 1.36
045 091 091
0 0.45 0.45
Film Thickness [micrometer] 0 0

Film Thickness [micrometer] Film Thickness [micrometer]
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Simcenter FLOEFDZEXT 2241 SIEMENS
EIRESZ Ingesity for life

Time=1755s

> §00.00
Ti =

= Time=0s - 50000 me =805  456.36

I I f 456.36 - 41273

[ 456.36 [ 41273 ! 369.09

41273 369.09 32645

gg 32545 28182

- .82 28182 238.18

238'18 238.18 19455

19455 s 150.91

15091 107 27 107.27

ol 6364 i

2000 20.00 T 20",0; Solid) [°C
Temperature (Solid) [°C] Temperature (Solid) [°C] emperature (Solid) ['C]
i 100 1.00
P 0.91 091
082 052 o
ors 073 073
064 064 0.64
055 055 | 055
045 045 045
0.36 036 036
o2 o
X i 0.18
g,og 0.09 0.09
) 0
Condensed Film Phase [] ) Condensed Film Phase []
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Simcenter FLOEFDZEXT 241 SIEMENS

HitHEE lngenuity for Life
Task definition including mesh setup 40 min
Radiation model Monte Carlo, 20 millions rays
Meshing 1 min
Mesh count 200 000 cells
Solution time 1 day
Physical time calculated 60 min
Computer Intel Xeon 3.3 GHz 8 cores

012

TN T = \—/-«""‘\-....._-——-,———-'-'_'
¥

008

Film Mass [g]

[Han
S

T

e

-

002

{=1]

—Fiim Mass

| E———

0 600 1200 1800 2400 3000 3600
Physical time [s]

Film Mass vs Time
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Simcenter FLOEFDK{EZ 2R
e

- IGBT and ECUS#].

- HAREEFIH S EE.
- BB EA].

- TEEHLH.

- IKE
- B HIETSH]
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FLOEFD Technology Customers in Lighting SIEMENS

Automotive Lighting (Magneti Marelli) (GER, USA, PL, I, CN) Ib\g»&b\ul\ty‘for(afa
Valeo (F,CN)

Koito (JP)

Hasco Vision (CN)

Hella Leuchtensysteme (SLO)

Stanley (JP)
Ichikoh (JP)
ZKW (GER)
Daimler (GER) 2015 Revenue
ighti = Koito (JP)
\[gV\II ng(thIEg)(GER) = Magneti Marelli (IT) m
elvis Valeo (FR) = = ;

i i Hella (DE)
Toygta Lighting (JP) . @
Audi (GER) i v

Hyundai IHL (KR)
Innorex (KR)

= - ) ==
a1 Corporation (KR) A 6 8] =4 =1 .
= Varroc (IN) u l

= TYC Brother Industrial Co. (TW)

OdeIO/Farba (G ER /TR) ® Depo Auto Parts Ind. Co. (CN) ®
® |chikoh (JP) ‘

Renault (F) = Others H E l ln

FOI‘d (USA) = Olsa Spa (IT) FA RBA ‘

North American Lighting (USA) - GripaiATealin (E5) LS _ Lewn Sveetlomes”

Qing Chuan(CN)

Liao Wang(CN)
Boeing (USA) S A N I_E Mercedes-Benz
e ™ JANLEY,

S — Q) RENAULT Aodelo:

bertral_'dt wvutomotive Signal Lighirs
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http://www.cbt.com.my/wp-content/uploads/2013/06/renault_2004.jpg

FIOEFD e-Powertain Key Customers

SIEMENS
lngenuity for tife

(Ontinental %

The Future in Motion

ECU

molex

r{%

ECU IGBT Generators Connectors

ADAS camera MOFSET Car Multimedia Wires
DENSO @ RENAULT

ECuU IGBT Generators ECU

MOFSET MOFSET Car Multimedia || Battery

COTITeSIT et O SiEmes A 200
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Simcenter 1D system
Flomaster & Amesim

gimcenter,

CAE
g\mmatio,,

Engineer
Innovation
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Simcenter Flomaster

5EE

SRS
REUBPRE KRR
mal. g, HE, BoF. BRES
DOE, 7Ki#7]. 1ARIIKAES
SR

RERAUR, 26, BSEF
EERUNISTE S
=, BIEE B SEIIANE
10000/)\B +izl 3 ESEHEZE
mE RN SR E SR ETEEE
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Simcenter Flomaster SIEMENS

EEEVENARSEEREES Iingenuity for life

HUREPEFICE

FILEUEEAFICRRERREE,
EIge Ll mmEk

AFPAeSIREN
it 5iRER

Performance

Components

Networks

a .% _ {

!

CIC)AN < T S

\

Name Administrator | Power User Analyst Designer Reviewe
I_‘_I . N é Level Flowmaster Top Project Proj Froject Proj
/TlX'l«-l_ *EH’J}EE :E Eyj \jﬁ T Number & _8 18_& % % % %
v User administrator Ves Yes Mo No Mo
H %/ ul"] 1%?%@ \1;ﬁ Project creator Yes Mo Mo No Mo
\
ar / o Catalogue creator Yes Yes Mo N Mo
%} Microsoft* Catalogue data editor Yes Yes Yes No Mo
ﬁ;&m*“ SQL Server 2008 R2 Hetwork creator Yes Yes Yes N Mo
Network configerator Yes Yes Yes Yes Mo
Highest Highes Interme: diate Lowest
Hetwork data editor Security Level Securi ty Lewel Security Level Securi ity Level Mon
*@i‘%% a:¢:tE ?\ | \‘ ! % Hg E1¢L\x& v Results creator es Ves es Yes Mo
v Allow Pack Yes Yes Yes Yes Mo
Allow Unpack Ve Yes Yes Yes Mo
¢:t’|‘$*&TE # ¥I-|I"'IZ_ ¢IB\*&TE EZ* Available Catalogues Inspect Inspect Inspec Inspac Inspec
i g~ 1 | 1= b= J

AT 0 B o R B PR FE
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Simcenter Flomaster SIEMENS
R FER D= gty for Gfe

SRR IR i rr—— S —
R ARG e B EnRi W At
SSRGS Al R ]
TEAEHEM T | - . .
S RGBS B "

Fuel Cells

BEMEIORCRFMERESHT o \
HES RAMEREDHT B ‘5
BIERE rét‘a*%\d‘ﬁ 7

Bt AETERDT

ol

Fuel Systems

Exhaust Systems

Air-Conditioning Systems Brake Systems
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SIEMENS

Iv\g,ev\uf(y for Ufe_

Flomaster&FIoEFD
1&3DEERLBIEN A



Simcenter Flomaster&FIoEFD

1&3DZBHECFDE

SRR

N

Simcenter

Flomast...

N

o

SBC

Sequential
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Co-Simulated

SIEMENS
lngenuity for tife

=

FloEFD
2019.3 (N...

Onesim
Coupled-Simulated
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Simcenter FIoEFD & Flomaster SIEMENS
SBC (Simulation Based Characterization) 757542 Iingemuity for life

s O (s

-RELERSIER AT

-FREH

-RERME RIS
SBCRHES #1RAY

3HEEIEEIR 1 HEREY

\_ NG /
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Simcenter FIoEFD & Flomaster SIEMENS
SBC (Simulation Based Characterization) 757542 Iingemuity for life

Arm 1
Pressure
Tora enenaior, \
\ dHOy_yor = ny,m,, dHo,_
O1-res f(ml "_12 vz ref) @ Characterization v | 25 [ [SBC Tutorial 1 | 03 . .
Am2 dHOy ey = f(ml-erdHol—ref) EENVH‘ - = .
e L\ ables| i) Scenario o | .
ol En
. e d x [ g > o . .
~ peeene s St — ¢ ) .
ol Enthaipy Mass flow rate (Inlet Mass Flow 1) 0.35kg/s ++ Range 0.3 <Value <05 Sors -
¥ Mass flow rate (Inlet Mass Flow 2) 0.9kg/s ++ Range 0.6 <Value <09 % . .
s o7 .
o~ .
=\ =3 A2, */\\ ‘KE% —_ = —— £ .
EN=BREZEOER. RESREXRR =B ERECEE _ERFAI TR Eos - — -
.
o 03 ll'32 U.'3" 0. 3: 0.38 074 0. '42 o ;4 0.46 UvVlB 0‘5
5 Arm 1 Mass Flow Rate (kg/s)

EX = BFHIEFEA=ED T

Summary E: 1 E: 2 Experi 3

TENU=BIHTEER

=& 3 DFHIHRBUSRISRN 1 DITH=EL IFiR =B O FoENARHIEN N EREL
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4 5 E 6 Expr
Mass flow rate (Inlet Mass Flow 1) [kg/s] 05 0.447368421 0.3631578% 0.489473684 0.384210526 0.342105263 033
VR Gnlorbbosebionndiiivadeh o O 0626% s o OG53457006 G
Dimensionless Mass Flow (Inlet Mass Flow 1) [ ] -27608.1202 -24701.979 -20052.2194 -27026.914 -21214.6869 -18889.7519 18]
Dimensionless Mass Flow (Injet Mass Flow 2) [ ] -28932.2628 -27808.9028 -224838017 -26033.8816 -24850.5217 -26625.5429 -337
Dimensionless Pressure Drop (Infet Mass Flow 1) []  -4.05303218 -3.70023504 -3.82539382 -4.53965214 -3.55015071 -261835497 1.3
Dimensionless Pressure Drop (Inlet Mass Flow 2) (] -2.15389287 -2.276872 -2.35376414 -2.05334874 -2.37231301 -2.56380269 -26)
E— TIRrES TIrhes L FIRReS FITES T



Simcenter FIOEFD & Flomaster SIEMENS

OneSIM3EMEETTiATM4A Ingemuity for life
OneSim’ is a tightly coupled co-simulation -l
workflow:
{§FloEFD 3DiEAEM M I Flomaster RF{FEIERNIE
o
BN IS EER R E EREE T E
1SFlIoEFDHRY2D CADB R E&EFEZIFlomaster B o\ = B
Bl B =L |
Flomasteri&f$l’53D FIoEFDi&S — .
RIS HEFlomaster&ZE2hY | :m”“""" \ -
FIOEF D3RR =4EXEM4 I 2B S HIMZE G ] —

FlomasterskfiZ (&

Jhly implicit coupling results in increased solution stability
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B3 SIEMENS
lngenuity for tife

ot & ieyan | g
B & % i
Workon ‘?’ .'r-—w Feanae

= 5
00 + 1@WIBR0E

TR R RS S
SimcenterZ R 4RSI ITRERTT S
1D&3D Z4RE CFDOITHIMERE

Flomaster5FIoEF DZESRER FHV trEE R

1D&3D ZEFINE

g

-

<
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Simcenter FIOEFD & Flomaster
SBC-B A= 5 RAGER

S
Outlet 4 :\[T
\ =
%N
/
!
1';‘1 g
?» 4 N
> i
.Dﬁ'
B
il
—
[
=
o (i'
/ A
/4 . i,
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Simcenter FIoEFD & Flomaster SIEMENS
SBC-ZmiRsa MSEN KTt Ingewuity for Uife

2 3 « I o =
oo ) e oo e wve BUR Rl me e cneE
3 . - e

w% | Bm e | wa PEawm

@ o0

Prjec 1

sa

= J &= \t
S I T k.
Motor Coolant Co 1 |
=2
T EE-E | T —
5 1 &, Gear Oil Coolel__
5 . , ]!
- — -t T —— = : !
] i Motor Oil Coclar i
d = olm-o
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Simcenter FIOEFD & Flomaster

SBC-&aNKEMSED R FERY

. \
B =]
ﬁ ° = y X L
Mator Coolant Cooler \1 P — —'—'|l|§

300 degC
Surface temperature
(blue)
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Simcenter FIoEFD & Flomaster SIEMENS
OneSim-K 2 EFRTLTRBEHBSHE ligemuity for Life

NX B v © Hueen v® NX - FIOEFD Simwlation SIEVENS - X
e B R In R ye Siinve
e S s o & simcenter Flomaster : Flomaster

N B9 o

©

Systems

New FloEFD N-Arm Component
Create a component using a .flonarm file generated by FIOEFD to model the hydraulic and thermal behaviour of a component
with up to 45 arms.

New FIoEFD One Simulation N-Arm Component
Create a component tha uses a FIOEFD One Simulation project in hydraulic and thermal co-simulation with up to 45 arms.

New Script Based N-Arm Component
Create a component that uses a script to characterize the hydraulic and thermal behaviour of a component with up to 45
arms.

=t &
L) ® EpE

@ Aluminum Solid Material
® Copper Solid Materiai - Col
@ Thermal Paste Soiid Materia (
B B Copper si

P DCB- Cerami
@ Solder (Sn 63%/F

New MotorSolve Component
Create a component using a .msfm file generated by MotorSolve to characterize an electric motor.

New FMU Component
Create a controller that is a container for a FMU 2.0 Model Exchange.

FIOEFD OneSim N-Arm Data : IGBT and Cold Plate - FLOEFD for NX - Ready to Run

FloEFD OneSim N-Arm Data

P VG Maimum Temperature (Solid) - ¥

Area <m’®>

0.000113097
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ot & ieyan | g
B & % i
Workon ‘?’ .'r-—w Feanae

= 5
00 + 1@WIBR0E

TR R RS S
SimcenterZ R 4RSI ITRERTT S
1D&3D Z4RE CFDOITHIMERE

Flomaster5FIoEF DZESRER FHV trEE R

1D&3D ZEFINE

g

-

<
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Simcenter Portfolio SIEMENS
Engineer innovation lngenuity for ife

Saving engineering time

IVERERD Productivity !:

gimcenters, Innovative solutions

Realism
Increasing confidence

Faster to market

» Better products

collaboration

Exploration Increased market agility

Delivering insight

Engineer Cont_mu'ty _
Innovation Enabling enterprise
Lower development cost
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SIEMENS

AU TR ARET

KRZEHIOTRN, RRESHEM

Make CFD Faster and Easier
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