Member of
NSAEAETAEN

J ENGINEERING | REALIZE YOUR DIGITAL TWIN

1D System Simulation for the Operation of Wind Turbines
using SIEMENS AMESim

www.feacomp.com
2021 FEAC Engineering. All Rights Reserved



@ ENGINEERING | REALIZE YOUR DIGITALTWIN

L. SIEMENS

SIEMENS SIEMENS

AMESIim

LARGE SPECTRUM OF LIBRARIES

(analytical, ODEs, 1D PDEs)

Simcenter

Simcenter Amesim

Siemens Digital Industries Software

www.feacomp.com DA AR S5 Asssersctas Moach oo IQ!(IT i)\/l\\l[l(\}l{ IY OF
2021 FEAC Engineering. All Rights Reserved e YTz

Karlsruhe institute of Technology




SIEMENS SIEMENS

G FEAC AMESim

L. SIEMENS

LARGE SPECTRUM OF LIBRARIES

(analytical, ODEs, 1D PDEs)

Simcenter

Simcenter Amesim

Siemens Digital Industries Software

www.feacomp.com DA AR S5 Asssersctas Moach oo IQ!(IT i)\/l\\l[l(\}l{ ry ()&
2021 FEAC Engineering. All Rights Reserved s tro]

Karlsruhe institute of Technology




@ ENGINEERING | REALIZE YOUR DIGITALTWIN

-4

L SIEMENS

Technology

Partner

SIEMENS SIEMENS

AMESIim

Digital Industries
Software

LARGE SPECTRUM OF LIBRARIES
(analytical, ODEs, 1D PDEs)

Simcenter

Simcenter Amesim

Siemens Digital Inc

www.feacomp.com DA AD ", 25ttt Asssemacher Ausisch Oars :gg(lT i')xlx\\‘gig}n{ I’}'\()l-‘
2021 FEAC Engineering. All Rights Reserved s YirYEr

nAtroN |
Karlsruhe institute of Technology




Technology
rtner

SIEMENS SIEMENS

G FEAC AMESim

Digital Industries
Software

SIEMENS '
lug&hui‘y‘{vru{t

LARGE SPECTRUM OF LIBRARIES
(analytical, ODEs, 1D PDEs)

= o

— displacement port 1 [m]

¥: Time [5]

scher Austausch Dienst UNIVERSITY OF
Exchange Service T

T O parieas

AT I ETHMIO NATTON

Karlsruhe institute of Technology




SIEMENS SIEMENS

G FEAC AMESim

L. SIEMENS

LARGE SPECTRUM OF LIBRARIES
(analytical, ODEs, 1D PDEs)

VERSATILE
Co-simulation, API, Star-CCM+, Simcenter
3D

Simcenter

Simcenter Amesim

Siemens Digital Industries Software

www.feacomp.com D AN R s e UNIVERSITY OF
o 4 ﬂ(ll PATRAS
2021 FEAC Engineering. All Rights Reserved s Saeey]

Karlsruhe institute of Technology




AMESIim

ENGINEERING | REALIZE YOUR DIGITALTWIN

L. SIEMENS

Cabin with HVAC Vehicle and driver

CBo N spesd
H h>—>O-. vehicle speed
>C—>O-> acceleration

temperature

PTC heater operating —_ outlet radiator

blower operating

fiow rate operating

air mass fan |

s ftrotary
reed

P
| é |

www.feacomp.com
2021 FEAC Engineering. All Rights Reserved

Electric devices Engine with ECU Automatic ge. “hox with ECU

Solution
Partner

Technology

Partner

SIEMENS SIEMENS

Digital Industries.

Digital Industries
Software

Software

LARGE SPECTRUM OF LIBRARIES
(analytical, ODEs, 1D PDEs)

VERSATILE

Co-simulation, API, Star-CCM+, Simcenter
3D

DAAD  Gome e tecmance sovvce UNIVERSITY OF
PATRAS

Karlsruhe institute of Technology




Solution

SIEMENS SIEMENS

G FEAC AMESim

= SIEMENS : : | LARGE SPECTRUM OF LIBRARIES
q & - | B (analytical, ODEs, 1D PDEs)

' VERSATILE
,"‘ TELI ORI | Co-simulation, API, Star-CCM+, Simcenter
: 3D

Simcenter

Simcenter Amesim

ROM
Embedded ROM builder

Meural Metwork Builder
Froject name model_reduction| Create

File Help

Files of type: |Neural network project {*.amenr v| | Cancel |

[é Mew project B Open project

Meural Network
Builder

www.feacomp.com DAAD Serenicaien txcoaos somice :Q!(IT i)\/l\\'IR\II{I
2021 FEAC Engineering. All Rights Reserved s

Karlsruhe institute of Technology

Y OF

A

ATrON

S



Technology

Partner

SIEMENS SIEMENS

Digital Industries
Software

@ FEAC CFD and Structural Analyses

@smn-ccm+ |

rbulent Viscosity (Pa-s)

I — f‘f + Realistic
e e lAﬁ\ , + Design Efficiency
R \ | 2 + Visualization of the Fields (e.g, Stress, Velocity)

Expensive (consume huge load of CPU and Memory)
Restricted by the minimum time scale of the system.
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Wind Blades
1. RadiusR =60m
2. Maximum Torque Tp,q, = 10°Nm
Shaft
1.  Moment of Inertia Ispqpe = 20 - 10° Kg - m?

2. Viscous Friction F,,; = 2300 Nm

rev/min
Gear Box

1. Gear Ratio Motor Gear Ratio = 1/131
Motor

Voltage 380V

Max Torque: 11000 N - m

Max Power : 2.5 MW

Max rpm : 1800 rpm

Constant Temperature at 20°C
Control

Moment on Inertia: 1.7 - 10 Kg - m?

Friction :

Striction 100000 Nm, Coulomb 100000 Nm,

viscous 10000000 Nm/rev/min

3. Gear Ratio :1—12

4. Number of Motors
Yaw control Motor

1. Voltage 380V

2. Max Torque: 5 Nm

3. Max Power: 1500 W

4. Maxrpm :3000 rpm
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