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1. CONFERENCE CHAIR MESSAGE

Sandro Nizeti¢
University of Split, Croatia
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Dear colleagues,

Welcome to the 9™ International Conference on Hydrogen Production (ICH2P-2018)
and please allow me to give you a few introductory words and thoughts.

We have entered to the energy transition era where crucial and evident steps are
needed towards the sustainable future and survival of the population in general. It
is hard to ensure global economic growth and in the same time to avoid, or even
neglect, the impact of the humanity on the environment. Thus, convectional energy
resources must be replaced with the clean energy technologies, but it is also more
than reasonable to expect that this transition will be gradually. Therefore, beside
the important aspect of the energy efficiency, an intense implementation of the
renewables should be also ensured. From previous aspect there is no doubt that
hydrogen will have its place and role in the previously mentioned energy transition.
Primarily the role of the hydrogen would be to support renewable based energy
systems for different demands, i.e. conditions (temporally, spatially critical
conditions) and specific considered cases in general. Thus, in the future terms it is
critical to ensure further development of the hydrogen related technologies to
become more efficient and more attractive for the market from the economic point
of view. To enable previous, different engineering disciplines (mechanical, electrical,
chemical, environmental etc) are needed as well as also close collaboration
between them.

The 9" International Conference on Hydrogen Production (ICH2P-2018) cover broad
areas that are extend beyond technical areas, to policy making, hydrogen
infrastructure development, environmental concerns, regulatory actions, standards
development, safety, storage, commercialization, education, training, and so forth.
Finally, all papers were related to current problems, new solutions, modelling and
simulations, experiments in all relevant disciplinary areas. The ICH2P conferences
were held in the following cities: Oshawa, Canada (2009); Istanbul, Turkey (2010);
Thessaloniki, Greece (2011); Seoul, Republic of Korea (2012); Fukuoka, Japan
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(2014); Oshawa, Canada, (2015) and Brisbane, Australia (2017). All the symposium
chairs, in this regard, deserve a clear recognition. Our warm thanks and respect
goes to all the organizers who have contributed in the success of ICH2P events.

Regarding numbers, the ICH2P-2018 event has again attracted a significant number
of submissions where we received 139 abstracts and about 83 full papers. The
ICH2P-2018 symposium includes plenary sessions, keynotes, invited talks, parallel
oral sessions, workshops, and finally poster presentations closely linked with
general conference topics. Beside the ICH2P-2018 event in the same time, we have
collocated event, 2™ International Conference on Research Innovation and
Commercialization (ICRIC-2018), with interesting keynote and invited talks as well
as authors contributions.

I would like to take this opportunity to express my sincere appreciation to Dr. T.
Nejat Veziroglu, who is the symposium’'s Honorary Chair. The heart of the
conference, as well as Founding Chair, is Professor Dr. Ibrahim Dincer, and | would
like to thank him for the given opportunity to organize ICH2P-2018 event in Zagreb
and give him my warmest thanks and respect in general. A special thank goes to the
keynotes, invited speakers, session chairpersons and finally authors. In the end, |
would like to thank all my colleagues from my own organization team for their
efforts, devoted time, as without them we would never have successfully and
smoothly organized the ICH2P-2018 event!

Thank you for your attention and welcome to the beautiful Croatian capital city of

Zagreb, and | am sure that you will enjoy your time during the ICH2P-2018 and
ICRIC-2018 events!

#@ég

Sandro Nizeti¢, PhD, Asscociate professor, ICH2P-2018 and ICRIC-2018 Chair
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3. FINAL PROGRAM OUTLINE

Monday, July 16, 2018 (location: Hotel International-reception
level)

16:00 - 19:00 Registration day
Tuesday, July 17, 2018 (location: Hotel International)

08:00 Registration

09:00 - 09:20 Opening ceremony - Grand Salon

09:20 - 10:00 Keynote lecture (Ibrahim Dincer) - Grand Salon

10:00 - 10:40 Keynote lecture (Frano Barbir) - Grand Salon

10:40 - 11:00 Coffee break

11:00 - 12:30 Oral sessions (A1, D1, M2)

Lunch time

14:00 - 15.30 Oral sessions (C, J, K)

15:30 - 16:00 Coffee break

16:00 - 17:30 Oral sessions and poster presentations (F, O, L, P)

17:30 - 18:30 Panel discussion: The Role of Hydrogen in Energy Transition - Grand Salon
18:30 Welcome cocktail - Hotel lobby

Wednesday, July 18, 2018 (location: Hotel International)

08:00 Registration

09:00 - 09:30 Keynote lecture (Nikolaos Lymperopoulos) - Grand Salon
09:30 - 10:00 Invited talk (Martin Roeb) - Grand Salon

10:00 - 10:30 Coffee break

10:30 - 12:00 Oral sessions (H, D2)

Lunch time

13:30 - 15:00 Oral sessions (A2, E1)

15:00 - 15:30 Coffee break

15:30 - 17:00 Oral sessions (M1, 1)

18:00 Touristic Tour (City of Zagreb, old town)
20:30 Conference gala dinner (Dverce palace)

22:45 Bus transportation to the Hotel International



Thursday, July 19, 2018 (location: Hotel International)
08:00 Registration

09:00 - 09:30 Invited talk (Pierre Millet) - Grand Salon
09:30 - 10:00 Invited talk (Eunae Cho) - Grand Salon
10:00 - 10:30 Coffee break

10:30 - 11:00 Workshop: First Croatian Fuel Cells Powered Bicycle (Ankica Kovac) -
Grand Salon

11:00 - 12:30 Oral sessions (N, E2)
12:30 - 12:40 Closing Ceremony (ICH2P&ICRIC) - Grand Salon
Lunch time
ICRIC Workshop (location: Hotel International, Salon ADRIATIC I)
08:00 Registration
08:10 - 08:50 Keynote lecture (Kamiel Gabriel)
08:50 - 09:20 Keynote lecture (Ibrahim Dincer)
09:20 - 09:50 Invited talk (Vlasta Zanki)
09:50 - 10:10 Invited talk (Petar Solic)
10:10 - 10:30 Coffee break
10:30 - 11:00 Invited talk (Hrvoje Pandzic)
11:00 - 12:30 Oral sessions (1C)
12:30 - 12:40 Closing Ceremony (ICH2P&ICRIC) - Grand Salon
Lunch time



4. INVITED SPEAKERS

ICH2P

Tuesday, July 17
09:20-10:00 (Grand Salon)

KEYNOTE SPEAKER

- Ibrahim Dincer
"““W-" /\\, . UOIT, Canada

An Overview of Novel Hydrogen and Ammonia Production Research at CERL

During the past decade we have been doing cutting-edge research on the development,
modeling, analysis, building and testing of novel hydrogen and ammonia production systems
at the Clean Energy Research Laboratory in the Faculty of Engineering and Applied Science of
UOIT. These systems are essentially non-fossil fuels based and sustainable for the targeted
hydrogen economy and offer carbon-free solutions for the province in specific and the world
at large. For hydrogen production, the research primarily focuses on thermochemical and
hybrid cycles, photoelectrolysis, pohotocatalysis, and photoelectrochemical processes and
related technologies. In regards to ammonia production, the focus is essentially put on
electrolysis, gasification and electrochemical based systems. Such systems and related
technologies are developed to be brought to the commercialization phase for the market. This
particular presentation will discuss all these hydrogen and ammonia production systems and
related technologies as well as their applications in various sectors, ranging from
transportation to industrial.

Ibrahim Dincer is a full professor of Mechanical Engineering at UOIT. Renowned for his
pioneering works in the area of sustainable energy technologies he has authored/co-authored
numerous books and book chapters, and many refereed journal and conference papers. He has
chaired many national and international conferences, symposia, workshops and technical
meetings. He has delivered many keynote and invited lectures. He is an active member of
various international scientific organizations and societies, and serves as editor-in-chief,
associate editor, regional editor, and editorial board member on various prestigious
international journals. He is a recipient of several research, teaching and service awards,
including the Premier's research excellence award in Ontario, Canada. During the past four
years he has recently been recognized by Thomson Reuters as one of The Most Influential
Scientific Minds in Engineering.



Tuesday, July 17
10:00-10:40 (Grand Salon)

KEYNOTE SPEAKER

Frano Barbir
FESB, University of Split, Croatia
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The Future of the Hydrogen

Hydrogen, as a clean energy carrier, has great potential to contribute to a transition to a
cleaner and sustainable energy system. Hydrogen energy technologies have been developing for the
last twenty or so years, and at least in some applications such as hydrogen vehicles, cars, buses,
trucks, trains, are at a brink of being commercialized. However, future of hydrogen technologies is
tightly related to the pace of global energy shift/transition to sustainable/renewable energy.
Hydrogen may be produced from fossil fuels, primarily from natural gas, but hydrogen production
from fossil fuels makes sense only in a transition period to help establish hydrogen supply
infrastructure and to help commercialize hydrogen utilization technologies such as fuel cells. There
are serious difficulties in penetration of hydrogen technologies in the energy market, even in the
ongoing case of transition to renewable energy sources. At low penetration level of renewables
(below 50%) the renewables do not need hydrogen. In fact, hydrogen can only make them more
expensive and less competitive in competition with fossil fuels and nuclear. Another set of
difficulties in commercializing hydrogen technologies is related to their interdependency. For
example, it is difficult to bring the hydrogen vehicles to the market without hydrogen supply
infrastructure already in place. And no one will build hydrogen supply infrastructure as the number
of hydrogen vehicles is too small to justify such a huge investment. This may be overcome by first
introduction in fleet vehicles which may be centrally refueled and by government subsidies. Status
of hydrogen technologies and prospects for their commercialization will be discussed.

Frano Barbir is Professor and Chair of Thermodynamics at Faculty of Electrical Engineering,
Mechanical Engineering and Naval Architecture, University of Split, Croatia. He has been actively
involved in hydrogen and fuel cell technology R&D, engineering and applications since 1989,
working in U.S. as a researcher and R&D manager in both industry (Energy Partners, Proton Energy
Systems) and universities (University of Miami, University of Connecticut), and in Turkey as the
Associate Director of Science and Technology of the UNIDO - International Center for Hydrogen
Energy Technologies. His research interests include heat and mass transfer in PEM fuel cells, effects
of operational conditions on fuel cell performance and durability, design of fuel cells and fuel cell
stacks and systems, fuel cell applications, and hydrogen energy concept and its role in context of
energy future. He has authored and/or co-authored more than 200 papers on hydrogen and fuel
cells published in scientific and technical journals, books, encyclopedias, and conference
proceedings, as well as 7 U.S. patents on various aspects fuel cell stack and system design and
operation. His book, PEM Fuel Cells: Theory and Practice, published by Elsevier/Academic Press in
2005 (2™ edition came out in 2013), is being used as a textbook at many universities all over the
world. He serves on the Board of Directors of the International Association of Hydrogen Energy, and
he is the Emeritus Editor of the International Journal of Hydrogen Energy. Prof. Barbir holds a Dipl.-
Ing. degree in mechanical engineering and an M.Sc. degree in chemical engineering both from
University of zZagreb, Croatia, and a Ph.D. degree in mechanical engineering from University of



