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BEV Goes eHighway

Institute fo
Engineering (ika)
A Founded in 1902 (ika)
A 200 employees

A 70 engineers,
50 workers and apprentices,
~80 working students

A Cooperation partner:
fka GmbH

|

RWTH Aachen University
A Founded in 1870

A One of eleven universities of excellence
A >10.000 employees

A > 44.000 students

A 70+ institutes in
mechanical engineering

RWTH
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Production Engineering of
E-Mobility Components (PEM)

A Founded in 2014

A 200 employees

A 71 researchers,
30 workers,
100+ working students

A Cooperation partners:
PEM Motion & Moion
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Vehicle Domains
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Vehicle Concepts &
HMI
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Traffic Psychology &
Acceptance

Vehicle Intelligence &

Energy & Powertrain
Automated Driving

Systems

We develop sustainable, safe and innovative mobility

We focus on vehicles systems from micromobility to heavy-duty applications
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Key Components
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Battery Electric Drive Fuel Cell Commercial Vehicles

We develop pioneering products for the sustainable manufacturing of electrified powertrains

e

We focus on production processes and innovations that enable the cost-efficient realization of these products
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% Emissions in the EU by Sectors Transport Emissions by Vehicle

A Air travel 13.4
| ."“a Marine 14
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Domestic transport
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The EU aims to reduce all emissions from 1990 levels by 55 % until 2030. In contrast, the transport sector has increased its emissions by 25 %

o

Heavy-duty trucks contribute substantially to transport emissions. Broad adoption of alternative powertrain technologies is essential for reductions.

Source: European Environment Agency (2022) 6



15 —
=) BEL
N— /1 BEV Goes eHighway

Heavy-duty trucks with alternative powertrains in EU
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Progress of Zero Emission Trucks

2024

VS.

~484,000 new

trucks in 2025

Alternative powertrains for heavy-duty trucks have achieved low market penetration. Cost-effective and easy to adapt solutions are necessary.

Source: Statista (2025)
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Research on an innovative and more efficient
e-axle concept for heavy distribution traffic

Application scenario:
Gross weight:

Research focus :

|
Urban distribution traffic
26tT 41t |
Battery-electric |
powertrain, user |

|

interaction, requirements
of urban distribution traffic |
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Zero Emission Trucks

ESCALATE

Powering EU Net Zero Future by Escalating Zero
Emission HDVs and Logistic Intelligence

Application scenario:
Gross weight:

Research focus :

CALAT=ZS

Regional & Long-haul
20tT 44t

Zero emission trucks,
powertrain development,
fleet management,
digital twin
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Development of test methods for electrified
heavy- duty powertrains for standardisation based
on multi-physical hardware-in-the-loop test
benches

Application scenario:

Gross weight:

Research focus :
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Long-haul
42t

Purpose-designed
electric drive axle with
application-specific
suspension system




B"—'= Zero Emission Trucks

Lifecycle cost reduction in electrical distribution Life cycle cost reduction in electrical distribution Heavy goods vehicles for emission-free logistics
transport by means of an adaptable drivetrain traffic through catenary trolley based in heavy goods traffic by means of an
i system
o Application scenario:  Urban distribution traffic 0 Application scenario:  Urban distribution traffic & Application scenario:  Long-haul
& Gross weight: 75t7 18t 0 Gross weight: Long-haul o Gross weight: 42t
0 Research focus : Battery-electric, hydrogen 0 Research focus : Pantograph-based 0 Research focus : Hydrogen powertrain
and pantograph-based tractor unit
powertrains
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Thank you for your attention !

Univ. -Prof. Dr. -Ing

Lutz Eckstein

Institute for Automotive Engineering (ika)
Steinbachstr. 7

52074 Aachen

www.ika.rwth-aachen.de
lutz.eckstein@ika.rwth-aachen.de

Tel: +49 241 80 25600

Univ. -Prof. Dr. -Ing

Achim Kampker

Production Engineering of E-Mobility Components
Bohr 12

52072 Aachen

www.pem.rwth-aachen.de
a.kampker@pem.rwth-aachen.de

Tel: +49 241 80 27406
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http://www.ika.rwth-aachen.de/
http://www.ika.rwth-aachen.de/
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Greetings
from Project

Administration

R—a " Maximilian Heckert
_— VDI/VDE




Project

Overview

L —— 4 Gordon Witham
— RWTH Aachen
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Motivation
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Project idea

Retrofitting series BEV trucks
with pantograph system and
testing in field trials

U 1 university
U 2 prototypes
U 4 test tracks

Supported by:

& Federal Ministry
for the Environment, Nature Conservation,
Building and Nuclear Safety E rneuer ba r
ﬁ mobil
hased on a decision of the German Bundestag

The BEE Project
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BEV Goes eHighway

Associated partners:

CONTARGO®

B 88 trimodal network

ya

.| eHighway.SH \

s AN o

MRRCOK |2

RHENUS
LOGISTICS

SIEMENS

eHighway
GroR Délin

Baden-Wirttemberg elektrisiert

Tway

DS' V | Bundesver band
Spedition und Logistik

SIEMENS
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Interface development

Development of a system
interface for the standardized
integration of overhead line
technology together with
vehicle and component
manufacturers

Project Goals

Road testing

Test drives on public roads
with vehicles of different
powertrain technologies for
direct technology comparison

Technology assessment

User studies with drivers from
the logistics industry,
evaluation of stakeholder
input and validation with
gathered data from
prototypes

17



Project Kickoff
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§ April 2022
Project kickoff in Aachen
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December 2022
DAF joins the project as
associated partner
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First Deliveries

March 2023
Pantographs and the
first vehicle arrive

20



Mechanical Mockup Complete
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Design, construction and
integration of mechanical

mockup completed
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December 2023
Electric trucks were
assembled and handed
over to RWTH
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S Electric Trucks Assembled
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ECONOMIE e i

» f » Duitse test met DAF-trucks aan bovenleiding mogelijk ook in Nederland

Een elektrische truck die, zoals | NN T .{ 'Ir'lm"*-'c_«’ : e "::"H]k

4

eentrein, tramof bus is S )
: s\ TeNTH —_ f

verbonden aan een

Het Duitse Institut fiir Kraftfahr-
| zeuge (Ika) onderzoekt samen met
DAF of het systeem met bovenlei-
dingen bijdraagt in de energietran-
sitie.

Twee elektrische DAF’s heeft het
Duitse onderzoeksinstituutin ont-
vangst genomen. De trucks worden
voorzien van een pantograaf, een
stroomafnemer die wordt gekop-
peld aan een bovenleidingsysteem.

‘In theorie heeft zo'n truck een
= aantal voordelen: het voertuig laadt
tijdens het rijden op en kan daar-
doormet een kleiner batterijpakket
toe’, laat DAF weten. ‘Dat drukt on-
der meer de kosten, vergroot het
laadvermogen en voorkomt laad-
pauzes. De test moet uitwijzen of
de truck met pantograaf inderdaad
een bijdrage kan leveren aan de
energietransitie, of dat ook in prak-
tische zin een haalbare oplossing _ = _ 3 = 1 ~ LN -
kan zijn en voor welke inzet.’ A Roland Uerlich en Gordon Witham van het Duitse onderzoekinstituut Ika nemen de twee elektri

FOTOIKA

bovenleidingsysteem om 3 = % = ; .
tijdens de rit stroom te laden. — = /B A q 1 i 7
Peter Scholtes AN po 5 > ! > 4
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December 2023
Electric trucks were
assembled and handed
over to RWTH
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July 2024

First tests charging
directly via ePTO
interface, then via
pantograph



