https://cumin.univ-lille.fr/

TESS ISANAA

{\;\\?\*‘\‘Mﬂy

ami
J with Mobility

2.
ilii}.‘w\\ Can s U‘ i “ﬂ“‘\““

Lu_ Université
deLille

CUMIN seminar 2026 — Tuesday February 3rd

CUMIN - EVE

Study on CUMIN'’s Electric
Vehicles:

Simulink vs Simscape

Raphaél VANDOOLAEGHE and Riad
AKIF
(Master VIE students, University of
Lille)

Ll_ Université

de Lille




Presentation summary

Context and goal

o The studied vehicle

Some results



https://cumin.univ-lille.fr/

l. Context and goal

s

METROPOLE

EUROPEENNE DE LILLE




|. Context and goal

A. In which part of CUMIN does our project fit?

EVE = Electric Vehicle, Estimation of mobility for an eco-campus
Electric

vehicles
Economic Electric

models

EVE consists in simulations of different driving
scenarios based on functionnal EMR representations.

Mobility g ; Renewable

energies . i i
However, industries are more likely to use structural

_ representations to simulate their new products’
e Social behaviours.

behaviours acceptance

Charging

points So, is it possible to do EVE's simulations by using a

structural representation ?

Our goal is comparing two different matlab toolboxes to
_ o prouve that it's possible to use a structural equivalent
Source: cumin.univ-lille.fr to the EMR in the industry.
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|. Context and goal

B. Differences between structural-based and functional-based representation softwares

Functional-based software: Structural-based software:

No way to distinguish different kinds of physics : A distinction between electricity, mechanics,

electricity, mechanics, thermodynamics, etc. thermodynamics and every other field of physics
exists

The user has to build his own model from scratch
Pre-defined blocks exist with a source code written
Necessity to build the source code inside each by defaut

block

Some blocks’ source codes are unknown
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|. Context and goal

C. Some different structural-based and functional-based representation software

Structural-based : Functional-based :
P@_J@J@_ﬁﬁ“ﬂ Matlab Simscape ’ﬁ Matlab Simulink
Simscape

Simcenter Amesim :
m Scifah Scilab Xcos
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Il. The studied vehicle

A. The vehicle the study is based on

The study is based on a second-generation
Nissan Leaf in its 40kW version
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Source: cumin.univ-lille.fr
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Il. The studied vehicle

C. Structual representation of the vehicle on simscape

Battery Chopper Electric motor gear D-QX fofrenrfa! Whee! Chassis
-« > > > >

EEEEE

D. EMR representation of the vehicle

Battery | Chopper Electric Machine __ Gearbox | Differential | Wheel | Braking | Chassis  Environment
uBat uChop  iL tM tGear  tDff w fTot vVeh
< “ < < < «
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Ill. Some results

A. Battery block

Battery representation on simulink :

uBAT

IBAT

BAT

Battery representation on simscape :
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lll. Some results

A. Battery block

Battery Voltage Evolution over One Hour (Simscape VS Simscape)
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lll. Some results

A. Battery block

State of Charge (SOC) Evolution Over One Hour (Simulink vs Simscape)
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Conclusion and perspectives

To conclude, the results are quite promising about the possibility to do the same kind of energetic studies we
often see on EVE, using a structural-based toolbox like simscape.

For the battery, as well for the other elements we’'re testing, the results are very close between simulink and
simscape.

We have also seen the limits of the structural-based toolbox, even if this part of the work is still in progress.

The main limit of simscape is the way you make your command. Even though, there is already a function written
by defaut inside most of the blocks, to make the equivalent to the MSC and strategies, we had to switch to a
functional command, so using simulink.

So for a simple model representation, Simscape is easier to manipulate...before you try to make the command.

At the end of this project, we are willing to have a high level of correlation between Simulink and Simscape for
the whole Nissan Leaf
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GES en tonnes de CO, équivalent pour divers véhicules

Our university as
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