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Study overview
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1D Simulation

• Quick

• Multidisciplinary

• Inaccurate

Finite Element Analysis

• More accurate

• Time consuming

• Not Multidisciplinary

Problem Description
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What is a Functional Mock-up Unit?
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FMU
u inputs

y outputs

t time

p parameters

w local variables

z event indicators

xc continuous states

xd discrete-time states

b hidden states (buffers)

h communication step size

 

FMU
u inputs

y outputs

t time

p parameters

w local variables

z event indicators

xc continuous states

xd discrete-time states

b hidden states (buffers)

 
Solver

User

u y

t xc ẋc , z

p w

Co-Simulation Algorithm

User

u

y

t, h

p w

Solver/Scheduler

t xc ẋc , z

model exchange co-simulation

S
o
lv

e
r/

S
c
h
e
d
u
le

r

t
x c

ẋ c
 , 

z

Functional Mock-up Unit concept



© 2025 Copyright BETA CAE Systems International AG.  All rights reserved. BETA CAE Systems is now part of Cadence.11

Embed 3D simulation data
into control system simulations
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1D Simulation setup



© 2025 Copyright BETA CAE Systems International AG.  All rights reserved. BETA CAE Systems is now part of Cadence.15

1D Simulation setup



© 2025 Copyright BETA CAE Systems International AG.  All rights reserved. BETA CAE Systems is now part of Cadence.16

• Integrate detailed 3D simulation or Test data into 1D simulations
o Increase efficiency and accuracy of control system simulations

o Achieve early validation

o Take into consideration features which can not be modeled in 1D 
simulations (i.e. Fluid – Structure weak interaction)

o Expose as parameters FE quantities (e.g. eigenfrequencies and modal 
damping) which can not be traditionally modeled in 1D simulations

– DOE

– Optimization

• Efficient multidisciplinary collaboration

• Utilization of existing history data (analytical or measurements) 

Key takeaways
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www.beta-cae.com

Stay connected 
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