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Scalable electrified powertrains for eco-campus

» Need for fast energy consumption assessment of different solutions
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Reference electric axle
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Upscaling
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» Objective: Develop a simulation tool for transferring/scaling the design solutions of a reference
@ component to promptly derive others




Case study: scaling of an e-axle of a passenger car
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Improved performances
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How to achieve this?
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New structuration of the scaled components based on scaling laws
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Electric machine scaling

- Axial scaling - Radial scaling - Rewinding

a' Inverter scaling

-Gear ratio scaling

@ [Lhomme 20]

Gearbox scaling




EMR-based scaling laws of electric axle

Scaled electric axle
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Energy consumption assessment
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Conclusion

« Scalable simulation framework to analyze the performance of a broad range of EV
« New organization of the scaling laws

« Ease of incorporation of scalability to speed up the system-level simulations

» Perspectives:

* Investigation of the impact of light and lower-power rated vehicles on the energy consumption
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GES en tonnes de CO, équivalent pour divers véhicules

E VE
Diesel A Fran Europe

mBatterie WMotorisation ®Restedu = Production carburant mEmis:
véhicule et électri ndan

HVAC
Subsystem

(11)

@lowed

Teab—rof

=Scablis

PONT-DE.B0IS

Our university as
an exciting living lab
towards eco-cities
through an innovative
transdisciplinary
framework !

Ssoi-.
nmm]

liic.,/mh.rl.,\]l so

Tamb
Conv.

Ceiling “Cond.” “Roof Ext. surfaces
coupling

METROPOLE

EUROPEENNE DE LILLE - — gHENT

NIVERSITY

(oM Région - &
U Hauts-de-France e




