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- Simcenter Amesim mechatronic systems -
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- 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
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EMR simulations in Simcenter Amesim
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@@@@@@

constant square pulse_fr... step ramp
piecewi..  dynami.. clock sinewave harmon... vsine
: @ et €
s
triggere random signalsink zeromput' dynami..
B TR 6
dynami gain cross_p.. dynami..  dynami.. dynami.
S I S S
dynami... vgain  unitconv dfferen. gnami.. integrator
! # RID.
- 5 !
dynami... resetint firstord... leadlag pid resetpid
x i rn [ et +
Lo TN ;@
pidvarg pidtune cecond..  dynami.. general... -
subtract...

division dynami splitter2p splitter2

@ g B o
sum* multipli -

EMR simulations in Simcenter Amesim

-~

% Signal, Control

Sources, Sinks
Maths

Vector and matrix operations
Continuous

Filters

Tables, Functions
Discontinuities
Discrete

Logic

Routing

BUS

Surrogate modeling
Others

Obsolete

EMR

4% 1D Mechanical

10



EMR-based simulation using Simcenter Amesim

Development process for EMR simulations into Simcenter Amesim 11
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Step 1. Step 2.

Definition of the different subsystems to be Definition of the equivalent EMR elements
considered c; S

(U
i 4 Component 3 ;\
Supply voltag i ® 7 — :M: O
] :(:ﬁ@:’ — Q
Syster;ml:;/; choice Component models vs. EMR elements

Step 3. Step 4.

Interconnection of the EMR elements while
resolving the conflict of association

Component 1 Compaonent 2 Component 3

EMR diagram

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

Equation model
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SDO000A

mechanical spring and damper (no states)

WP For variables which have 2 direction associated with them,

reversed duplicate of acceleration at port 1 +—m/fs/s

External Variables ? X
MECMAS21
1D translation mass
For variables which have a direction associated with thern,
a positive sign is in the direction of the arrow.
sign reversed duplicate of veloci S velocity at port 1 —mjs
sign revs placement at port 14—m displacement at port 1—m

acceleration at port 1 —m/s/s

force at port 2 —HN force at port 1 —N
Display variable titles

Masa = | kg

Spring stiffness - 100 000 N/n

Damper rating = 1000 N/ (x/3)

Structural representation

g2 A~ L

Title Value | Unit Tags Name

() velocity at port 1 1 mys vi

(&) displacement at port 1 0 m x1

use friction no useFriction

endstop type none stoptype

mass 100 kg mass

inclination (+90 port 1 lowest, -90 por... 0 degree theta

& positive sign is in the direction of the arraw.

force at port 1 N

dist at port 1—m

velocity at port 1 —+m/s|

duplicate of force at port 1—N
velocity at port 2 “—m/s
displacement at port 2 “—m

Display variable titles

Help

Close

Parameters of springdamper01_1 [SDO000A-1]

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

g A~ D @

Functional representation

-S>

F

Spring stiffness = 100 000 N/m
x

:_.-._@.f_._._._.-.-._._._ N

) i Eamplng coeff =

T vyt |

1000 N/(m/s)
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Structural vs. functional
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® Structural representation

1P1 2 1P1
S P29 o 1 o, P2 |
=
| pressure at port 2— bar a
pressure at port 1 i—bar. ! _ l:ﬂuw rate at port 24—L/min

flow rate at port 1= L/min Line

Model Line: C,I,C (Volume, Inertia, Volume) Restriction Circuit
______ k iBf(‘v'/zéllH' P2 [bar] k= BI(V/2) ..
/ RSt gde ”é’* P2 Pa]
| / k = 1/ 1= A/(Rho*L) »

L/min.m**3/s % . .....

e SR ! < *-‘é‘i _____ : [ —
P2 Q=Cq*A*sqrt(2*abs(P1-P2)/Rho) | T Q2 [m**3/s]

" k=A/(Rho*L)
E— ------------ %‘/Pl [Pa) 1 o +;. ____________ _)_i bar][Pa]
Q ~~{— p1[bar] ! f ;

k= B/(V/Z) L/minm**3/s k=B/(V/2) * P1[Pa]

Functional representation Q=Cq*A*sqrt(2*abs(P1-P2)/Rho)
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Powerful Acvanced N-Leve! Digital Architecture
for moclels of electrified vehicies and their components
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Vehicle EMR models 16
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PANDA Simcenter Amesim EMR n-level vehicle models based on:
Renault Zoe (BEV) Mobypost (FCV) Valeo Demo Car (P-HEV)

Upat -',:9-’?1 Vey
battery |, e-drive || chassis|, road
T lbat Qm—.- - F res
TN
|S'a.‘e dogbox_m F_rea_mea V_veh_mes ‘__// model \\__\ » model ——
ear_gb_ref (et I.-';. level 1 [+—— .-\'-. — levell *—
e L) o=
- ; V_veh mr | model —— \ |I —_— model — \
o P || level 2 |+=— || |+ level2 *— |
T T tront_trancref model —— | —s model F—
: | level3 [«=— /
\ y, level 3
T_reav_gm_sme \x ‘_/ L
n @ |

Pt Ao Dt e https://project-panda.eu/virtual-testing/

for moclel: ectrified vehic nel
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Global Parameter Setup - EV_lg.anm

] | I i Right dick to set global parameters: . i @ o
r / L Name Title Value Unit
,, % ''''' q,/:,__ BATPV_batt battery tension 400 v
-1 I - = I EMpU_arm_nom D nominal tensi... 400 v
= EMpI_arm_nom DC nominal curr... 162 A
|/ ( ( m EMpM_nom niominal speed 2840 rpm
il EMpM_max max speed 6000 rpm
EMpW _nom nominal angular ... 3.14/30°EMpM_... rad/sec
- Battery - modelled by a simple source of D.C. voltage; EMpP_nom  DC nominal power 55000 W
. EMpDamp viscous friction 0.1 Mm*secfrad
= PMSM = replaced by a DC maChlne, EMp] equivalentinerti... 4.8 kg*m~2
1 1 1~1 . EMpR. DC resistal 0.35 Oh
- The Chopper - considered with a constant efficiency; e resistance "
EMpL_arm DC inductance 0.0065 H
- Mechanical transmission - composed of a gearbox, a EMpK em  emfeonstant  (EMpU_arm no..  Vesecrad
. . . . . EMpK_tq torque constant EMpK_em  MNm/&
mechanical differential and one equivalent wheel; )
EMpK _arm Gain of the arma... 1/EMpR_arm null
- The chassis - represented with an equivalent mass. EMpT_arm  Time constantof.. EMpl_arm/EMpR... nul
CHp_eff Chopper efficency 0.95 nul
MTpGear_eff Gearbox efficency 0.8 nul
DC machine differential whee MTpK _gear Gearbox ratio 5 nul
........... < eren _1):: (‘1 ee ;F MTpD_wheel wheel diameter 0.52 m
;Il.\:rze; earbox T % -c-h.as-.si.s- MTpR_wheel  wheel radius MTpD_wheel/2 m
. MTpd_wheel wheel inertia 43 ka.m"2
@: i CHApM_eq Equivalent mass 1600 kg
Ton CHApK_eg Velocity gain 1/CHApPM _eq  null
R
RDpwheelbase  wheelbase 24 m
My RDpw_ev EV width 1.6 m
RDpg gravity 9.81 mfs~2
RDpA frontal area 2 m"~2
) RDpCx Drag coeffident 0.35 null
_) A‘ RDpro Density of the air 1.223 kg/m=3
Uchrgt Idem-ref Viewrgl ¢« 7 - o " »
Help CK Cancel Apply
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Results using a functional library
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Classical Simcenter Amesim structural library Simulation of

Left
M wheel

s - @ H . Renault ZOEj -\

—— electromotive force [V]
N
150 |~ electromagnetic torque [Nm]

Armature EM Gearbox Differential wheel

Chopper nding conversion i Mass Environnment

_em

i fe ﬁi;jl 0 \'”;'

i

e

u

* same model / control
% Ef’fﬁ””? s = * same accuracy
R e . TRy * -15% of computation time

&

ﬁ%ﬂ’w A N Siani, VSNERENCORNNL {EEhE o with the functional library
= G TR o T

New EMR-based (functional) library in Simcenter Amesim
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