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WHY do we want MORE?

\5\0 ‘\ MORE future-proof mobility engineers

6\0(\

/-1-\ l \‘ MORE hands-on education
2 4

HANDS-ON DEVELOPMENT AND USE

G OF A HAN MODULAR RESEARCH VEHICLE

FOR APPLYING THE LATEST ENGINEERING TECHNOLOGIES
IN RESEARCH AND EDUCATION

TO IMPROVE KNOWLEDGE, SKILLS AND MOTIVATION
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CONTENT VEHICLE
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MORE =
BUILDING AND USING A MODULAR RESEARCH
VEHICLE TO EDUCATE
o]

»;A \



https://hannl-my.sharepoint.com/:v:/g/personal/s_monsma_han_nl/ESl5yISnRjVLsdWb3-XQUtYB6IxbSg53erN7PnRIUAElbg?e=kjCkev
https://hannl-my.sharepoint.com/:v:/g/personal/s_monsma_han_nl/EUcXtIOflvJBuTZWHggGJX0BSDJnvXtzT16iQ2NS3rx9Mw?e=8T2Ju8
https://hannl-my.sharepoint.com/:v:/g/personal/s_monsma_han_nl/EcN7AUvZEuhIhovuwbJiLXgB6euoWlUMqVg4KQsyG3liZw?e=ZEsA6e
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HOW did & do we achieve MORE?

* Initiated in February 2021
by Ad Oomen and Saskia Monsma

« Started with 12 semester 6 students with “nothing’;
end of the semester MORE drove in the Gelredome

* Now over 60 students work on MORE
in several multidisciplinary projects
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https://www.linkedin.com/showcase/more-vehicle-han/videos/native/urn:li:ugcPost:6951095044808298496/?isInternal=true&lipi=urn%3Ali%3Apage%3Ashowcase_showcase_videos_index%3B1a6fec50-93fd-4a74-96ee-f60e66ebe844

More than 50/60 students per semester,
presentations on several events

and many interested visitors at MIC
from HAN and outside
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We want MORE! b
How we educate our future mobility engineers with a MOdular REsearch vehicle
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This started bottom-up: driven by the e
“buzt’ about MORE and made the first

‘and skills from the theoretical lectures and practical lsb assignments. Many different

Master research Autonomous driving, wrth vision, 4wheel steering,
steer by wire, brake by wire and many integrated controls
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POWERHOUSE
INNOVATION

han.more

More Vehicle

MORE Vehicle

POWERHOUSE OF INNOVATION

Semester 6 Symposium
of Engineering and Automotive

On the 21st of June the semester 6 symposium will
take place. On this day all the students will present
their final work.

On behalve of the students we would like to invite
you to join us on this wonderful day!

At the end of the day we will
celebrate the end of a semester, and the
schoolyear together!

Date: 21st of June

Venve: Ruitenberglaan 29, Arnhem
Start demonstration: 14.00

Start celebration: 17.00

Dinner will be provided for the Symposium, if you
have any dietary wishes, send an e-mail to:

Symposium-36-AEA@HAN.nl

HAN_

We want MORE!
How we educate our future mobility engineers with a MOdular REsearch vehicle

saskia Monsma, Ad Qomen, Tonnis van den Heuvel, Melvin Lancé
HAN University of Applied Sciences, Arnhem, The Netherlands.

Thagqure of mobility is uncertain and changing rapidiy: Will we
Aum on hydrogen, on biofuel or hybrid? Will we still
i cor o will it drive autonomously? Wil we even use

cars foagd) hw’The point is: we hardly know. This uncertainty

mm aming program that ean prepare our future dular research
engineers e innovations with relative ease. We V E H | C L E
( MORE a mul varv multi-integration, learning-by-

wn(em wiy hiulsgREsearch vehidle is used 1o
Dur(urrem En ineeringfffdents for this future of mobility.
runeenng 3 of the HAN University of Applied Sciences in The
Nz(herl uca gpgutomoti e or gver 75 years. Automotive is multidisciplinary by

seit, so is lr Eﬂuc eman m ien, venicle technology, powertrain, vehicle

electronics and co UI rmg anu ] agemem As automotive expanded 1
mobility, news dis Uphnes e racitionl afor i, like ICT, embedded systems,
en

artificial intelligence and fu terface i n, theace of inovations in all these
disciplines is fast. Having \m e s Ngzource our students to professional
engineers, this leaves us with s hfE ch: w can we e rengmeermg students for
working in this broad, mult-disciplinard? I bpanding andn aung domain? BuT even as

important: without losing the so-required (¥oth Wi detail of an engifeer?
A few years ago, 3 HAN automotive student presenited his thesis research wn@t one at the
company ThyssenKrupp in Liechtenstein using their so-called MRF, a Modular Re: \a The
MRP s their agile development tool for all their venicie research and development a

senior |ecturer/researchers Ad Oomen and Saskia Monsma, involved a5 supervisor and ex

this thesis research, were 50 inspired by this 100, that soon the idea of using this concept sim) @
education sowed the seeds of our own ‘baby-MRP’: MORE.

This started bottom-up: driven by the enthusiasm of fs INFtiators, the management picked up the
‘but’ about MORE and made the first steps with MORE possible. In our bachelor and master
0 aoply their knowedge

andiskills from i d practical w
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https://hannl-my.sharepoint.com/:v:/g/personal/s_monsma_han_nl/ESl5yISnRjVLsdWb3-XQUtYB6IxbSg53erN7PnRIUAElbg?e=kjCkev

KPI’S

v'Working in the triangle with students as professionals
v'Multidisciplinary: all specializations of AEA (AUT and ENG)
v'Integration / multilevel: bachelor + master + intermediate vocational + secondary school
v'"MORE offers customized, agile solutions

v'High student results, motivation, satisfaction and eagerness to learn

(ownership)

v“Contagious enthusiasm”

v'"MORE'’s strategy discussed and aligned with HAN AR, MES, bachelor (professors and team
leaders)

v'High quality PR for HAN (MORE is presented on open days, events, fairs, (world)
conferences, symposia, international paper, social media, ...)

...MORE from vehicle to brand...

MORE AS HAN EDUCATIONAL CONCEPT!
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Fully autonomous MORE

Automated.driving - \ Y s W \¢ ' FU ’ URE

Further integration with the world
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_High$peed testing Qvith MORE:

ADAS systéms
Sustainable driveline

% “Drive by Wiré =

Fuhctig;._‘r}a! 4W-,h'eel steering
Lectures and practicals using MORE

. New suspensiony 7o
= 4 wheel steering prototype —_
Integration with all HAN faculties and studies

Operational MORE =~ =




MODULAR

WHY H, IN MORE? VEHICLE

* To gain experience in H, systems:
- Various systems and their components
- Energy management systems
- Safety
» To get hands on experience for high schools, vocational education, bachelor, master,
research and industry.
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MODULAR

HOW TO? VEHICLE

* 5 systems:

microMORE: table size hybrid driveline with a 30 [W] fuel cell

a hybrid driveline with a 1 [kW] fuel cell and a 2 [KW] motor

a range extender with a 1 [kW] fuel cell on MORE

a hybrid driveline with a 10 [kW] fuel cell together with Burgaflex
a 17 [kW] fuel cell, application t.b.e.

HAN_UNIVERSITY
OF APPLIED SCIENCES



MODULAR

MICRO MORE VEHICLE

 Table size full hybrid driveline with a 30 [W] fuel cell:
- Modular configuration
- Energy management system based on matlab Simulink flashed in an Olimexino
- Scalable with the full sized fuel cell drivelines

Started in December 2022, operational in April 2023

HAN_UNIVERSITY
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MODULAR

1 [KW] FUEL CELL TESTRIG VEHICLE

» 1 [kW] testrig similar to the table sized
micro-MORE

« Scalable

* Energy Management System
programmable in matlab Simulink,
flashed in an Olimexino or Bodas
Rexroth RC30

» Operational in March 2023

Fuel Cell Hybrid Driveline
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Accelerator
Pedal

BLDC Motor
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MODULAR

1 [KW] FUEL CELL RANGE EXTENDER pvi4t[lel:

« 1 [kW] range extender
on MORE

 Fuel cell is operational

* Full integration on the
MORE vehicle in April
2023.

uuuuuuuuu
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In cooperation with Burgaflex, operational in March 2023

10 [KW] FCEV DRIVELINE MODULAT
VEHICLE

—

Battery

A| Regeneration.
Recharge Bat when needed

Assist fuel cell when needed

Power vehicle at
¥ high battery SOC
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MODULAR

VEHICLE

QUESTIONS?

WE WOULD BE HAPPY TO ANSWER THEM!
PLEASE, CONTACT AD OOMEN OR SASKIA MONSMA

o Ad.Oomen@han.n| g4 ‘ S.Monsma@han.n|

3

0655206387 : A“}/ ) 0611209681
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