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Electric Mobility
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GLOBAL PLUG-IN VEHICLE MARKETS
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* Growing market

EVs not common as we need

EVs have the potential to cut

emissions

EV335

0SL2022



WHAT: Reduce vehicles price...

WHY: allow more people to access electrical
mobility

HOW: using product-family strategies such as
standardization and modularization

...While keeping consumption low

f—

- +[RED

o

=
- +

3 EVS35 International Electric Vehicle Symposium and Exhibition

= e
7 =SS =" =
&)E)

© NEON wisss TU/e

0SL2022




Concurrent Design

* Design of family-optimal single-sized
modules

e Several modules for different platforms

* Optimal compromise between vehicle-

tailored design and vehicle choice

4 EVS35 International Electric Vehicle Symposium and Exhibition

& DEOD U35 TU/e

0SL2022



Vehicle model

Battery In-Wheel Motors
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Motor Model

Xy = 2 o) X-l—yZH

2
X—=Yy

2

Pac = Py + SmPo(w) + B(w)Py +
Pac — P — SmPo(w) — B(w)Py =
Pac — P — SmPo(w) — B(w)Py =

a(w) P

Sm
a(w) P4
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Vehicle model

Battery In-Wheel Motors
. Pb,l Pdc,l Pm,l
<
Driving Cycle
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Battery Model

P{ .
P, =Py + P_l Fsc = mkm{akEb + by Sp}
sC

(P, — Pp)Psc = P

(P — Pp)Psc = Piz Fse < mkin{akEb + by Sp}

2 d
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Optimization Problem Formalization

Ny
min ce ) (Epi(0) - Eps(T))
i=1

Subject To:

SmE [Sm,min» Sm,max]
Sbe [Sb,minr Sb,max]

Vehicle | Vehicle Il

Vehicle Specific

Constraints M = MO + SmMmo + SbeO M = MO + SmMmO + SbeO
Vehicle & Powertrain Constraints Vehicle & Powertrain Constraints
Performance Constraints Performance Constraints
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Results
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Concurrently optimized modules
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Motor Size
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Operational costs 0.41%

25 | |
Sizing powertrain components = 5.10%
concurrently only causes an average > 20t i
increase of the operation costs of 2.76% ]
for the family, compared to the individual “é
vehicle-tailored optimization. 151 i
. . _ 4§ I [ndividual Optimization
It is expected that this value will Pe @) I Concurrent Optimization
largely outperformed by the benefits = 101
derived from using a single component g
shared by the entire product family. '4%
S
Both approaches obtain similar results for é’-'
the small city car, with a limited variation
of 0.41%, whilst the larger compact car 0
1 0,
shows a difference of 5.10%. City Car Compact Car
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Performance
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Future Work

Consider multiplicity as a variable in the optimization problem

Develop a cost model for benefits induced by the economy of scale

Consider the emissions during production phase of the components

Introduce the effect of learning curves on costs and emissions
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Power [kW]

Driving cycle Power
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Battery Cycle
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