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1. Introduction

FlexNet Publisher

e Simcenter Amesim 2020.1 HH& 2H 2t0|4 A= FlexNet Publisher(0| &8 FLEXIm) £= RLM2 2 22| &I,
X CAHOA ol A Z2HS MEE o~ USLICH 8 20 [tet 22H0IHE PCOl RLM AB £=
FlexNet Publisher AB1E & X1 4= JSLICH

020.1 0| ™ H&E I S2& X LSLICH 0l ™ &2 Simcenter

Amesim2 ALEdtei= 22 RLM AB 22 ALSaHOFELICE

e RLMI} FlexNet Publisher= SAl0 AtEE == i LICH

'\’E

e FlexNet Publisher= Simcenter Amesim
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2. Simcenter Amesim 2021.1 M2 J|s

Platform facilities
Submodel export J| =

7- ]
a Dnirilire e aaet bl nei |} l'-l

| N eaier el deperadenioes npgur e al rurilee
| ‘Loarcn ool ivslalse or cheplabon

Usar submodels

C—
L{ - Reduced-order models
 \FCaL - Statecharts

e  Submodel Editor2| {22 =& 0l M submodel export JIs2 AME& 4= ASLICH
o LHEYH submodel= S &%= real-time EF2IOfl CHoH 24 & &l “Source-code FMUs 0l XtS2 =
ZEHELICH

e  Statechart & reduced-order model (ROM)UHIA XtS2 = ArZ&LICH

Analysis tools

Pre-processing & post-processing tool J| s g4t

e Table Editor : title 1t token, directionO| E A& A SLICH
e Animation : MMZ2 Jt0iIct settingOl =ItE| ASLILCH
e Dashboard : 2 #F A/CHAIA ™ J|S0| =IOt A}ASLICH

e CAD Import : sketch 40| JH& & ASLICH
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e Performance analyzer : B4 £ 40 OtOIE&SOI EAIZIASLICH
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Software interfaces

SCANeR™ studio interface

”nee

AVSIMULATION
SCANeR Studio

AlZelold HE2AH0IES

e UserCosim 2IEHHIO|AE Sl ADAS £ 2& <8t Simcenter Amesim
Vehicle Dynamic 22! = AVSimulation At SCANeR™ studio2| ego vehicle2 2 L2 =

Response surface models (RSMs)= 2|8t Import/Export Script

RSHE.ﬁmm

Bl 4
~

RSM2FMI

m

= response surface model (RSM

imcenter Amesim

0

FHl

MHA
[

e Python A EE AIZG6IH AIE A=
BY > ASL

submodel £ Jt M 2 H Lt Functional Mock-up Unit (FMU)2 2 LHE

1D/3D CAE
CAD Import: PLMXML and JT import

e SiemensT =S AI26}0 Siemens 2ZE HELIHOIE 2+ &S &

e  Simcenter Amesim U0l A S &St 3D multi-bodyE & 2,
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3. Library upgrades

Aerospace and Marine

MZ 2 submodels

Jl [ ! :

o

Airspeed &l X{(ATBFDPMSPD001,2)2t CHI| &= &l A(ATBFDPMSEPROPO01,2) 0t =JtE A S LICH

22 A2 I8 submodel (ATBFDBDOFBUOY00)0! F=JtHE A& LICH
P

L
'!FI ; e
Bc Vc
TBc Ve O MpcVere o4 9

3-DOF maneuvering Hl&HMAR***3DOF, MAR3TJOINTDOF)S <I &t Ct 28t submodel 0] F=ItH }ASLICH

r

Submodels 200 E
ATBFD6DOFCOAX002 £ ¥ advance ratio2| HAH 2HAI0] HA L ASLIC
MARPOWO00, MARPROP00, MARPROPO01, MARSEA00, MARSEA01, MARSHIP00, MARWATOOU| A2

3Xt
H2H 80| =IO ASLICH
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M2 &+
M
= [ Yok |
rotation drecho counterdodkwise
propeller characterization Ct, Cp as f{vAxi, pitch, w, J)
Ct, Cp convention rotorcraft
propeller radius 1.524

Propeller performance map scaling app — AtEXJF Z2lgt S N &E = S0t F 85 W= LAl A2 E

ot= 28 = MBELICH

T HO0IE

Parameters of aero_mission [ATEMPO1-1]

-

»

T AFROMPARD Value

mission index

¢ [ table for mission profile AMETahie
¥ [ ron-standard day defiriton AMETable

Mission planner app — Z2 M| 22| E AIE6HH 018 L= 01&0 O M S0l &2 H&6HD
SRE = USLICH H2E submodel= 22I6t= look-up HIOIES €52 MEE =& JUSLITH
Parameters of aero_propeller [ATBPROP001-1]
L @»
Ti
Propeller Performance Map Generator
counterdockwise
propeler characterization Ck, Cp as flviad, pitch, w, J)
Ct, Cp convention rotorcraft
propeler radis 1.524
Propeller performance map generator — 220|E AWM 45 WS MHE = JUSLICH Coaxial
counter-rotating T2 2! 2{ submodelfl 2Rt = WS MYGHEF J|s0| ST ASLICH
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Demo 200 E

prnnnnng
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U= ALE0IN SdI0I= g4t 85 WE dddt= DemoJt FIHE ASLICH

Air Conditioning
Submodels 200 E
ACBPHE12 BJ| = &8 &4 = H2 25 242 Fag = U ZUASLICH
ACTEVSBO00,01,02(2H#& #E)2 2= MelJt BMELZ HEHDJACH, 2

2g 7l

L J S22
hysteresis= TPFACC012 Sof 2/ == JUSLICH L8 ACTEVSB022] MZ22 22+ S&0I
FIteIASLICH
ACVDICCOMPO4 Z=J(0l LIOIH L2 ME RS ZoAY [, FII L (ALEX SH)S MEE =

USLICH

Aircraft Fuel System
MZ 2 submodels

L i 3

22 2 AAN filling X2l E & = A= ACFFIPTS0010t =TI J LM, MAE RE22
filingS +&iol= ACFFIQPTS0010| F=JtE A= LICH
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Submodels 2 HI0IE
ACFTANKO1, ACFTANKINO12| port 20 A 32| ZICH &3 X0 HAIA & 2= ASLICEH 2tolE24 2l 0
MZ2E oI I0l 2lA NEE0 =2 =0/2 d%oIES HI0IE SIJASLICH

ACFLIQPROPSENS0012] port 20i A =ICH &= ?IXIE ZME == U LTS submodelOl ZOI0IE & ASLICH

0

2 Eorifice 2t penetration submodel Ol CHGHN, & DX
hysteresis)E O B2 AIEE = U2, FIHEQ It

A= HZ-LICH E£8F, LS Bl == ‘orifice state’2| 0|52

ysteresis (pressure hysteresis &£ = height
S E M3t AlIZ2dI0l& = resolution0| X otEl=

= submodelOllAl SIS H0IE T ASLICH

Kb 30

T EUolE
®
- [ =] "
| [
B R i

CAD import Fuel system plugin — AtZAti= ol &1t 2tAE 2toletsS HEH/FHACIH oA SS0A ot &S
HERS = ASLICH
Demo S HI0IE
I Maximum pressure
position
Maximum pressure
MAIF A0 =IO O ZICH 220 RAXNE M6, Ol H=-=E ALE0tH HE AIAE X0 ZiE 3D2

20 F== Demodt FIHE A SLICH
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CFD1D
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submodels

QU= IO Z(CFD1DPIPESIMPLEOQ2)Jt F=Jt& /A= LICH

Submodels ZH0IE

2= MO0l CHGHA, CPU AlZES JHEGHD| ?ioif CFD 1D UIER T WOl < &= & 3|

2D

i

Z Aot

ol

1otE JIs0l FItE ASLICH

Cooling System

Submodels 2 H0IE

CSRA0230IM =& Sd2 &=

e
&
10
N
)
I
2
0
1o
m
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-
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Gas Turbine Engine

MZ & submodels

JH
8
-
=
Joll
1]
=
Ha

& A propertiesE & ot= 4l A4(GTESENMAO1A, GTESENMAO02A)Jt

S HO0IE
AEROMALTICS AND SPACE
*
Gas twrbine
performance | Gas turbine
Gas turbine performance tool Sk4t

QE 20 CHS EH =2 H=0ll overall pressure ratio (OPR)0| & Al &l A LICE

otoIEcIE 3t E Plet M8 AES £Zob)| ?lofl & XE B0t S Al & UAsLICH

— T

Parametric study plotOil A gt= 2&ot0 i} B == L= A& cyclelll it EH S == JUSLICH
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Heat Exchanger Assembly Tool

MZ 2 submodels

MZ2 &HICIE CFD JHE! Submodel ECFDCABO0O| It A= LICH

e Simcenter STAR-CCM+2| view factor S& 3t 2t &) radiosity approachE =&t LIS ZAIS 1 SA0|
FOtE A}ASLICH
o AN T Zet &N HE ZEIF MBI F=It&EH SI| recirculation 222 0] Jts&LICH

[ ]
J

|2 Simcenter STAR-CCM+ HH& 0] 2019.12 HALJUCH, TIE HE N SEH0| EEZASLICH
e AHICIE CFD JIs0l LiE 40| F=I1%l 0 Simcenter STAR-CCM+Z B oA g = JASLIC

e “Embedded CFD 3D cabin setup” &0l Al Xl &le S & 0| F=IHE ASLILCH

e “Embedded CFD 3D cabin setup”® & 2t&d S {0l =2t HHEO| =IHE YSLILCH

Submodels 2 H0IE
AME2CFDO012| HEAT Amesim1l CFD2t2| HEZE CIEHHIO| A D} SFALE A

i)y
-
O

e J| & Simcenter STAR-CCM+ H& 0] 2019.12 HILIACH, THE HAE 2 S 40| & &G
o AUHICIE CFD J|s0l CHE S& 0| =I5 O Simcenter STAR-CCM+2 EE A& 4= ASL
e “Embedded CFD underhood setup” 1t SO0l = Ui &t HEO| =IIE ASLICH
e “‘Embedded CFD underhood setup”0il Xl &8 S&0| FItE ASLICH
HEATCAC2001, HEATCAC2002, HEATCAC2011, HEATCAC2012, HEATRAD2001,
HEATRAD20110ll Al == “external flow: mean velocity” 2t “external flow: total volumetric flow

rate”Jt Ol Kl upstream E2H A H &S ASLICEH
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Hydraulic
Submodels Z0I0IE
22|0/A submodel HYDORGO,1Jt 22 dl0l=2 <=0l T
NS = ASUICH

r9£

2= 26t coefficient It

2= IOl Z submodel 2 OHE HlZ= H &HOI IHE S RASLICH

Hydraulic Component Design

MZ 2 submodels

o[==|o

SHEHO S0t UM, Ot 2101, B4, wall compliance, viscous OIS M E8 = =

submodel BAF003/4 1t BRF003/40] F=JtZ A} =LICH

A2t edge 2l spool submodel BROBE1/20] =It& A& LICEH

2R EZEI Y

rr

22 J10 &2 submodel HCDEGPEXTO0O| =Jt& A& LICH

Submodels Z0I0IE
Conical seatE JtXl= poppet(BAP27/28)0l =22 OHIHEH == poppet 2&Z 0| FIHEIASLICEH
M2 &R 22lT|AE JHKAl= Spool(BAO0001/2/3/4)2] slot 722 &010| NS & ASLICEH
Q2 I EZ(HCDEGP0)2| HIH & &l driving gearE X 2Iot== JIot&& H A0 & 1D
0| HH = ASLICH
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MZ22 &=+

W}EDmpnnent Design configuration tool i

Spool 1t Poppet2 <8t ME&& Component Design appsO0| FItE A& LICEH

=+ ZOOoIE

Tknmnurmtlslgﬁ configuration tool i

Component Design configuration tool2| £& 20| Al2t3t £ 1), Mechanical assembly viewet &1 JeHEE
HAE = A= J1s0l FIE ASLICH

L
v =

”| Axial Piston Pump configuration too h_

Axial piston pump configuration tool0ll Al table= 01&5t0{ H2|& [ 2DEJ| & H=2 HI|Dt

FIOHHMAHE ASLICH

Liquid Propulsion

MZ 2 submodels

Suter curve0il 7|88t -2 B I submodel (LPTFPUMP10)Jt F=I1E A &LICH.

Submodels 2 H0IE
LPNOZZLEO0002! Ot==0l A == (thrust) A
LPNOZZLEO12 € “ENAN OIS s 2

&0l e E A SLICH

oo Z2i(thrust) I AHOI BFA G A LICH

(=]

0z
|0
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MZ 2 submodels
=]
A
&
UBYOlS 6t 2HMIOIE &4t3 LIEIU = submodel MAMDF0010| S| A& LICH.
S IIA S AOIOIA S0 22 ME0| 2Ll 2HEH Q! humidufuerE LEEHH = submodel MAMH10|
FOLE ASLICH
|
b, W
e
[
EE BNl H&E £ U= moist-air accumulator submodel MATHHCH10| S=JHE }ASLICH
|
submodel MATHHEVAP10|

LIEtU =

dI HIS 0l A moist S712] JI3tE

.22 volumelfl HZ & X il
FIOLE ASLICH
|1
ZEHIOIE 2l JIA mixture 22| 218 &8 R E LIEHWH = submodel MATHHGCV10| FIHE IS LICH
22 Jojg = e 0 =0t FILE ASLIC

Submodels Z 40| E
MAEVP10IA X Z2EIMIOIES A &
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Pneumatic Component Design
Submodels Z0I0IE

PNAP27/280l Al MZ& OHIHE == poppet 21 E 0| =ItEIJASLICH

Thermal

MZ & submodels

Motor-CAD2| Tt = importot0 E2Tl= &I J1H S et E submodel THEMACHO000| F=OHEl RS LICEH

=

e

Pl :'_
15° =
b
Tiunn]

Y

Z ot0 Ol0124/61 & B 22| J|= submodel THFRCO10| SIS A5 LICH

[0
or
x
>
o
S|
ra

Foster/Cauer HHIE®I3 E8 2 AMSot=e & & 21 EHA submodel THZTHO0O0! F=IHEl A& LICEH

S

] Ik

Lo s Mk el £ 1=
r 1

Simcenter T3STER JtH 20| £ ROM(Reduced order model) S 0| 1 Foster/Cauer HIER A E&S
ME3dt= & 8 & (Quasi-steady) € 2 I H A submodel THZTHSIGO00| F=ItE A S LICEH

Thermal Hydraulic
Submodels SHI0IE

Qc2lUlA (TFORGO, 1)2 &2 dl0l=Z S0l THet o8 =4 AHl+=Jt HE EASLICH

1+ 5
x
rx
(=}
0%
tn
0>
C
)

2= molzel ot Al
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Thermal Hydraulic Component Design

MZ 2 submodels

&FJ'H

o= o

et 20[, ® A, wall compliance, &4 0H&0| /= BIH=S =F submodel THBAF003/4, THBRF003/40|

-i-l-
-
-

(A

EdgeJt & Al spool submodel THBAOBE1/2, THBROBE1/20| FIt% A& LICH.

-2 24! 22 Il & X submodel THCDEGPOO!| F=JtE = LICH

.l | Fassaa—
o o e -
o i i,

¥

—tr,
el
L
-

[eC]

d-7eral 212 J|0 & X submodel THCDEGPEXTOO| =Jt&I A& LICH

rr

FIIHEEN}U

Submodels ZHI0IE

Conical seatE JtXl= poppet THBAP27/280 M&Z & H == poppet Z& 0| FItE|ASLICEH

Hl

At} slotS JtKli= Spool THBAO0001/2, THBAOO0003/42| J|GHaH A 2010 grat &l

3Q
g

LICE.

=
HU
H0
H
4

“Z Component Design configuration tool i

Spool & Poppettil Cist ME&& Component Design apps0l =It& ASLICH
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= {E (V=

T%Inmnurmtlm;ﬁ configuration tool i
Component Design configuration tool2| 5= Z <0l Al2t3t & 1), Mechanical assembly viewet &M 2 E
HIIZ = A= JI1s0] FIt AsUICH

L
o

”| Axial Piston Pump configuration too h
Axial piston pump configuration tool il Al tableS 01 &5t0f E2|& [ 2DEJ| ¥
FIOHRIAZ ASLICH

B2l HIIJt

Two-Phase Flow

MZ & submodels

®

I € It Xl= compressor submodel TPFCOMPPOLY00]| FJtg|

AHRI-540 E& 2 EN-129001 s &HE LILCH.

2IE JHXIH MO Jts8 compressor submodel TPFMCOMPPOLYO00| S=IHE ASLICH &FI| &
= AHRI-540 =& & EN-129001 S&t& LICH.

A=

Two-phase ejector E = submodel TPFEJECT00100| =%
] ™
P
[}

2 submodel TPFMDMHS010]| Z=JtEl ™

& RPM,

HAsUCL E=FI| 4

3

X-IO

SEE]

ASLICH

SUBLN AE) MO|S HETHs MY Y A 4

SLICH
Valve Builder tool2 0l Z5tX two-phase =0l Ci st Proportional directional valveE 2t= &=
TPFVALVEBUILDERO010| FJt&I A& LICTH

= submodel
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Submodels 2HI0IE
Fluid validity SOQI0IAM =] ZH2 H g &= AL two-phase flow 2t0|E 2| MM Z SASIA AEY
oIt JUIOIE & ASLICH
0 =4 CIOIEHIOIA(TPF_FPO1, 02)0l S & £40] =%, Ol difel 85 2 @8E=0| HOI0IE
CIASLICH
Two-phase flow X2 ZE(TPFCV012)0ll Cv & KvE S8t S4 &2 Z& 1t choked flow X{2l, St A
HAOI Z=OLEI}SLICH
2Q2|IIA(TPFGR0O0, RPFMGRO00)0Il Cv & KvE E&t S8 E 2 80| FIEASLICH
Compressor (TPFPUCOMPO00, TPFPUCOMPYVYDO0O, TPFTBOOO)OI A CIOIH It = Sof Al

O =0t 2= (AMEA EE)E ALEE == U HASLICH

14

(= I—IO|
TTo = ©—

o

TPFSCHOO10I Al =D =i &EHE W&/t dEZ Hog = AL, o 58S Soll 20 AMlotHH &=

HEE = U HASLICHL

= 1E (=

Thermodynamic Cycle Analysis Tool 0l Al multi-stage cycle 1l size cycle 852 LIEHH =2 SHA A SLICH
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4. Solution upgrades

Aerospace and Defense
Fuel Systems
Demo S 4I0IE
e Refueling system with simple tanks, simple/detailed architecture
o Refuel ZERH &3 YFNA2 S&E 0|22 ¢4 4= ZEE 6= LHED FIHE A}SLICH
e Rotorcraft refuel scenario
o 2P Y 2E AAE 0|20t A= E MHR= vent THOIZQ| Eha DS THED FIOLE A}SLICH

e Fuel leak from vent pipe

Integrated Systems
Demo & 0HI0IE
e Serial-hybrid propulsion
o atmosphere properties &l M & point mass airspeed M E 0|26t0] AHXIE H&31ot1, propeller
performance map scaling tool= 0|88t A= AL LHEIL FOE /}SLICH
e Regional transport aircraft
o atmosphere properties &l A & point mass airspeed M E 0|256t0] AHXIE S=3slot1d, propeller

performance map scaling toolZ 0|6t &5 AL LHEJL FOLEIUSLILCH

Automotive
Engine Subsystems & Thermal Management
Demos S HI0IE
e Real time lubrication model for HiL set-up

o OI&

[y i

ZHES HIL 252 ?l&t realtime A& 28 22E 2H0| FIt ASLICH
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Marine
MZ 2 demos

e Standard maneuvering tests

HZ maneuvering AI8 0 & &%= MZ= 3-DOF Marine component 22! DemoJt

St ASLICH

Mechanical Industry

Fluids Systems and Components

MZ 2 demos

e Electric gerotor pump

r-_- .#r# é ‘; Ol'ﬂiff-.e:: E‘.'_' ¥ ':
Q@ ied | lil-mes
-' '—;-{# B
R 4 SN
: 4 *i* -------

Gerotor 22! DemoJt F=IHE A}ASLICH



