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Simcenter Amesim software

EMR library into Simcenter Amesim

Structural vs. Functional representation 

PANDA EMR simulations4
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- Simcenter Amesim mechatronic systems -
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Simcenter Amesim – Electric Vehicles -Example of Simecenter Amesim
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Pre-design

Systems sizing & 
integration

Performance 
balancing

Controls validation

Model-based 
system testing

48 libraries
(6500 models)
• Hydraulics
• Pneumatics
• Thermal
• Electrical
• Mechanical
• Signals, etc.

Advanced industrial
Multiphysics simulation

package

based on
structural libraries 

for models
and

a functional library
for control

new EMR-based
functional library

for models 
& control

- Simcenter Amesim - New EMR library-
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Simcenter Amesim EMR library 

New and dedicated EMR library where all 
components defined by EMR theory 
are included

Help module with the description of each 
EMR element and new developed 
EMR tutorials included

EMR library

EMR Help module



EMR’25, Lille, July 2025
10

EMR-based simulation using Simcenter Amesim

EMR simulations in Simcenter Amesim

EMR Simcenter 
Amesim library

Signal and 
Control library 

New EMR library Signal & Control library

EMR simulations in Simcenter Amesim
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Step 1.
Definition of the different subsystems to be 
considered 

Step 2.
Definition of the equivalent EMR elements 

Step 3.
Interconnection of the EMR elements  while 
resolving the conflict of association 

Step 4.
Integration of the model equation in the EMR 
element using the Signal and Control library

Component models vs. EMR elementsSystem level choice

EMR diagram Equation model

Development process for EMR simulations into Simcenter Amesim 
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- Spring - Mass - Damper system-

Structural representation

Functional  representation

Structural vs. functional
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Structural representation

Functional representation

- Simple hydraulic line and orifice-Structural vs. functional
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Vehicle EMR models

PANDA Simcenter Amesim EMR n-level vehicle models based on:
Renault Zoe (BEV) Mobypost (FCV) Valeo Demo Car (P-HEV)

https://project-panda.eu/virtual-testing/
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- Battery - modelled by a simple source of D.C. voltage; 
- PMSM - replaced by a DC machine;
- The Chopper - considered with a constant efficiency;
- Mechanical transmission - composed of a gearbox, a 
mechanical differential and one equivalent wheel;
- The chassis - represented with an equivalent mass.

EMR simulation model - EV model and EMR -
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Results using a functional library 

New EMR-based (functional) library in Simcenter Amesim

Simulation of  
Renault ZOE

Classical Simcenter Amesim structural library

• same model / control
• same accuracy
• -15% of computation time

with the functional library
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