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... A lot of traffic...

Average external costs of congestion 2000
[EUR/1 000 passenger-km]
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Smart Mobility: look at the-car
to come with the solution




Car as Intelligent Machine

Coordinated Adaptive Cruise Control

V2V Communication WiFi
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Research themes Smart Mobility

ICT / Embedded Systems
Stable and safe embedded
distributed system design

Lead Technology area’s

Automotive Technology Transport and Logistics

Cars as inherently safe,
sustainable zero emission vehicles

Process controls for more
efficient planning

- ™M .
Intelligent Transport Systems = 3 Mobility and Traffic
Cars as computers on g & Models for insight in mobility patterns
wheels sharing data o and road traffic user interaction
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Key technology domains Smart Mobility

VEHRICLE EFFICIENCY

impwoving ICT-based vehicle
design and construction to
reduce fuel consumption

+ Fuel saving power trains

* Fusl sarving Dody & chasss

VEHICLE GUIDANCE

Developing n-vehicle
to h
M’:’WM
o Advancad driver sssistance
sysioms
o Velacie dynamics
+ Human-machine neracson

PLATFORM
ELECTRIFICATION

Bulding fundamaental tech-
nologies to enabile intelligent
cloctronic applications

+ Sofware

* Mechatronics

+ Embedded systems

* Nanoelectronics
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* Electne power trains

* System design

-

. lBattery&energy management

COOPERATIVE MOBILITY
w*-
automotive and

o improve traffic eMiclency

+ Communicaton/'oconnectivity




Design and development of energy

charger infrastructure

High-Frequency
Link Transformers

Sev-leg
Invener

Full-Bodge
Inverner

i
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Modeling, Design and Integration of Systems and
Sub-Systems for Hybrid (electrical) vehicles




Battery modelling

Physics-based electronic-network models, incl. electrical, chemical (incl. aging)

and thermal behaviour

Development of Li*-ions concentration profiles in electrolyte during CCCV charging

Analysis of various contributions
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Network model Li-ion battery Simulated concentration profiles Simulated equilibrium and
overpotentials
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Ref. Bergveld, Kruijt, Notten, ‘Battery Management Systems — Design by Modelling’, Kluwer, 2002
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Model-based BMS design

| lot | SOC=F(EMF Ty
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Battery Network model  Simulations/measurements  Simple model
| ( s O‘dﬁ ™ Vioat | V. =EMF?

T T T
0,0 0,2 04 0,6 08

——» Discharged capacity (Ah)

System development

Algorithm
—> v
Analog: Digital:
* Filter * u-controller
» Amplifiy » Computer
———» + ADC

Charge Indication for Battery-Powered Applications’, Springer, 2008 Cladhoven
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Intelligent Battery Management Systems
A systems approach

2. ...and accurate measurements...
3. ...to develop better BMS algorithms...

TU/e TU/e 4. ...to make optimum use of battery!

1. Using battery models....

» Accurate range prediction

VI.T.Z

I ¥ - Long battery life time
VITZ  Fast charging
oz
SoC Power electronics
. — TU/e &b
Central i
BMS .
processor
v, p—— Vehicle energy
R SoC management
. i E TU/e
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TU/e is eager to ...

e ..join consortia, dealing with
— |ICT for FEV
— Modeling and testing for safety of (F)EV
— Optimization of range extenders
— Infrastructures and EV services in the urban grid
— Electrical Vehicle Management

e ..and that are searching for our expertise on:
— Battery Modeling and Management
— Power Electronics
— Electrical Power Trains
— Electrical-vehicle energy management

— ICT for FEV (software architecture, model driven
engineering, productivity, reliability, safety)
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No pollution and
c lams due to

TU/e Smart Mobility
+31 610914971



