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Different level of battery models
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Different level of e-drive models
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Vehicle EMR models @%@

¥ Simcenter Amesim EMR n-level vehicle models based on:

® Renault Zoe (BEV) Valeo Demo Car (P-HEV)

Mobypost (FCV)
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EMR Simulations in Simcenter Amesim
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New EMR library

Library tree
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Development process for EMR simulations
Into Simcenter Amesim
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Step 1. Step 2.
Definition of the different subsystems to be Definition of the equivalent EMR elements
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Component 2

System level choice Component models vs. EMR elements

Step 3. Step 4.

Interconnection of the EMR elements while resolving
the conflict of association

Integration of the model equation in the EMR element
using the Signal and Control library
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Structural vs. functional approach
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Input: Force

mechanical spring and damper (no states)

SD0O000A

a positive sign is in the direction of the arrow.

—
M

External Variables ? X
MECMAS21
1D translation mass
For variables which have a direction associated with them,
a postiive sign is in the direction of the arrow.
sign reversed duplicate of veloci S velocity at port 1 —m/fs

sign revs

acement at port 14—m

—N

reversed duplicate of acceleration at port 1 +—m/s/s 5
force at port 2

—
iy

Display variable titles

Output: wvelocity

il displacement at port L—m
acceleration at port 1 — m)/s/s|
force at port 1 N

Display variable titles

W For variables which have a direction associated with them,

force at port 1 —N duplicate of force at port 1—N
velocity at port 1 —m/s| velocity at port 2 «m/s|
displacement at port 1—m displacement at port2 ~ ¢m

Mass = 1 kg
Spring stiffness « 100 000 N/n

Damper rating = 1000 N/(n/3)

Structural representation

Parameters of m

[MECMAS21-1]

Title

(#) velocity at port 1

(#) displacement at port 1
use friction

endstop type

mass

inclination (+90 port 1 lowest, -90 por...

B2 A~ [
‘Value ‘Unil |Tags |Name
1 mfs vl
0 m x1
no useFriction
none stoptype
100 kg mass
0 degree theta

Parameters

ingdamper0l_1 [SDOOO0A-1]

=]

x|

g8 A Dv @

Title ‘Value ‘ Unit |Tags | Name
spring stiffness mode numerical value stiffmode
spring force with both displacements... 0N forced
spring rate 100000 M/m srate
damper rating 100 Nf(m/s) cdamp

Functional representation
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Spring stiffness = 100 000 N/m
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gain = 1/Mass

Qamping coeff = 1000 N/(m/s)

dv/dt




Plug & play method
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Battery — 3 levels
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Vehicle body — 2 levels

Vehicle body dynamics and transmission
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PANDA Model Builder

* Thanks to the multi-level architecture, it is possible to join
components of different levels of complexity.

* To prove the plug-and-play nature of the EMR components, a tool
that can generate models was developed.

 PANDA Model Builder can use an internal library of
components to generate complete vehicle models.

fc_start

u_fc u_bus_inv _ tem \
Fuel Cell i e i_inv IlnveﬂorlI PMSM ]_ w_trans

u_bat _
Battery  bat ~§ EnergyManagement System

Body

A

e-drive
control

\J/\ A\ J
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t_em_ref

. PANDA Model Builder 1.0

PANDA Model Builder

Configure your EMR model

Battery Electric Vehicle o |
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Battery Body Motor
| Level 2 = | | Level 1 " ‘ | WRSMiLevel O
Parameters m
stop_time_s 5 Simulation run time.
Body
CHAitr_des 5 Closed loop response ti...
CHApM_eq kg Equivalent mass
CHAI_gsi null Damping factor chassis i...
kr_AV null title
MTpGear_eff null Gearbox efficiancy
MTpK_gear null Gearbox ratio
RDpCx null Drag coefficient
R_wheel null Wheel radius
RDoro 12 lka!mA3 Density of the air
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DEMO -

Add EMR Library

Build EMR BEV starting from EMR predefined components
-Drag & drop method

-Panda Model Builder
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End of presentation
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