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FOREWORD

It is our pleasure to invite all scientists, academicians, young researchers, business delegates
and students from all over the world to attend the International Conference on Renewable and
Sustainable energy conference will be held in Dubai, UAE during March 21-23, 2022.
RENEWABLEMEET 2022 Conference provides a platform of international standards where
you can discuss and share persuasive key advances in Renewable and Sustainable Energy. In
addition to Presentations, Workshops, and Discussions, the conference also offers a unique
venue for renewing professional relationships, networking and for remaining up-to-date
variations in our challenging and expanding discipline.
RENEWABLEMEET 2022 we have not only increased the number of opportunities for you to
network with colleagues from across the world but also introduced more focused sessions that
will feature cutting edge presentations, special panel discussions, and livelier interaction with
industry leaders and experts. We’re looking forward to an excellent meeting with scientists
from different countries around the world and sharing new and exciting results in Renewable
and Sustainable energy.
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Fundamental Understanding of 2D Composites for
Energy Storage
Martin Kalbac*
J. Heyrovsky Institute of Physical Chemistry of the Czech Academy of Sciences, Dolejškova
2155/3, 182 23 Prague, Czech Republic

Abstract

2D materials are inherently good candidates for energy storage applications due to their
extremally large specific surface area. This is because they do not contain any ‘bulk’.
Functionalization of 2D materials can improve accessibility of this large surface to ions and
thus enable to fully exploit their large surface area for energy storage applications. Most of the
research of these systems focuses on chemically exfoliated samples as they can be prepared
in large quantity. Although there are some initial promising results obtained by this approach,
the follow up research often fails to further optimize the achieved parameters. This is because
of poor reproducibility of the synthesis and complicated characterization. Here we proposed a
strategy to control the functionalization reaction and 2D composite formation. This approach
will be practically demonstrated on tailored functionalization of graphene and optimization of
its function in graphene /PANI composite for a supercapacitor applications.

Keywords

Energy storage; Supercapacitors; 2D materials in situ spectroscopy.

Biography
Martin Kalbac graduated in inorganic chemistry from Charles University, Prague, Czech
Republic, (1998), where he also received his Ph.D. degree in 2002. Since 2001 he has worked
at the J. Heyrovsky Institute of Physical Chemistry of the Academy of Sciences of the Czech
Republic. Currently, he is a vice-director of the institute and the head of the Department of
Low dimensional Systems. His research interests include carbon nanotubes, graphene, Raman
spectroscopy and spectro electrochemistry, isotope engineering of carbon nanostructures and
using 2D materials energy storage applications.
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Low-dimensional heterostructures and energyharvesting device applications
Suk-Ho Choi*

Department of Applied Physics, Kyung Hee University, Yongin 17104, Korea

Abstract
Recently, Integrating low-dimensional materials have widened the spectrum of building
blocks for creating hybrid heterostructure systems with unique functionalities and excellent
performance. In this talk, I review overview, fabrication, characterization, novel phenomena,
and perspective of the reported two-dimensional (2D)-materials-based low-dimensional
heterostructures, highly attractive for next-generation advanced electronic and photonic
device applications. In our work, we successfully employ low-dimensional materials such as
graphene, Si quantum dots (QDs), graphene QDs, MoS2, WS2, 2D perovskites in their lowdimensional heterostructures for energy-harvesting devices such as solar cells and piezoelectric
cells, showing novel functional behaviors, which are discussed based on the electrical/optical
characterizations and possible physical mechanisms. The emergence of low-dimensional
heterostructures will make graphene/2D materials a long live hotspot, which might help to
find their killer application, ultimately leading to significant breakthroughs in new physics as
well as commercialization of graphene/2D materials devices.

Keywords

Low-dimensional; Heterostructure; Energy-harvesting; Solar cell.

Biography
Suk-Ho Choi is a professor in Department of Applied Physics at Kyung Hee University. He
received BS degree from Seoul National Univ. and MS/PhD degrees from Korea Advanced
Institute of Science and Technology. He spent sabbatical years at National Institute of
Standards and Technology in USA, Australian National University, and Samsung Advanced
Institute of Technology. He worked as a director at Institute of Natural Sciences at Kyung
Hee University for 10 years, and was appointed as Fellow Professor from 2009. Prof. Choi
has been involved in areas of fabrication and characterization of semiconductors over the last
4 decades. During this time, he has designed, developed, and constructed various chemical
vapor deposition (CVD) systems including graphene/2D materials CVD, and PL/EL, I-V, C-V,
dark- and photo-conductivity systems. In recent years, Prof. Choi has established two major
areas of research, one on the optical and electrical properties of low-dimensional materials
such as quantum dots/nanowires/graphene/2D materials and their heterostructures, and the
other on fabrication/characterization of the low-dimensional-materials-based electronic and
optical devices including LEDs, solar cells, piezoelectric cells, photodetectors, non-volatile
memories, and sensors. He has published over 236 papers in the relevant research area.
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New Solutions for Storing and Using Surplus
Electricity in Methanol
Edgar Harzfeld
Stralsund University of Applied Sciences, Germany

Abstract
The decline of fossil fuels requires the expansion of renewable energy production. The use
of wind and pv energy is associated with strong fluctuations that are insufficiently adapted to
the demand. The use of storage systems can help to reduce the mismatch. While short-term
storage systems such as batteries rely on charging and discharging cycles, long-term storage
systems such as methanol storage can be charged and discharged over any time range. Current
studies show a wide variety of possible applications for long-term storage systems based on
methanol. Methanol can contribute to the decentralized supply of electricity, heat and fuel as
well as to grid stabilization. In an emergency case, it can even supply entire consumer clusters
autonomously for several days.

Biography
Edgar Harzfeld, Professor at Stralsund University. Studies and research in Leipzig and
Zurich. Since 1996 at the Faculty of Electrical Engineering and Computer Science of
Stralsund University responsible for electrical power supply and renewable energy systems.
Since 2004 - 2022 numerous research projects on the subject of electrical energy storage
technologies.
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Recycling of Phosphorus from Agricultural Wastes and
Fabrication into Novel Nanofertilizer
Gulcin Tosun, Yuriy Sakhno, and Deb Jaisi
Interdisciplinary Science and Engineering Laboratory, University of Delaware, Newark, DE
19716, USA

Abstract
Phosphorus (P) loss from agricultural soils and its adverse impact on the ecosystem have resulted
in renewed calls on resource recovery. Resource recovery of P as hydroxyapatite nanoparticles
(HANPs) is one more promising route because HANPs are new classes of controlled-release
fertilizers. However, there are no detailed studies on the crystallization ofhydroxyapatite
phases from animal manure and rigorouscharacterization of the crystal structure, vibrational
properties,and morphology. This gap limits the development of thestructure−function
relationship, which is critical for the comparisonof the performance of HANPs as slow-release
fertilizers. Inthis research, we recovered P from common animal wastes (chicken litter and
dairy cow, horse, sheep, and swine manures), fabricated into HANPs and analyzed different
purification methods for the purity and structural characteristics. Crystallization of HANPs
from P extracts from swine manure and chicken litter was possible without anypurification,
butyield and purity were compromised. All synthesized HANPs from partially purified P
were carbonated apatite in which columnar hydroxyls were replaced by carbonate. The TEM
and XRD analyses showed HANPs werein nanodimension and had high phase purity. The
concentration of heavy metals in HANPs decreased by 3−5 log orders compared to wastes
during purification and crystallization. Overall, these results suggest that the recovery and
recycling of P from animal wastes and synthesis of pure HANPs are feasible and contribute to
the efforts on recycling a nonrenewable resource.
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Energy Efficient Design for PV-Powered Electric
Vehicle Charging Stations to Increase PV Benefits
Manuela Sechilariu*

AVENUES, Alliance Sorbonne University – Université de Technologie de Compiègne, Rue
du docteur Schweitzer, CS 60319, 60203, Compiègne, France

Abstract
Today, the countries of the world are all facing the challenges and problems related to the
energy. Whether for its production, operation, management or even transport. It should be
noted that the majority of the energy produced in the world comes from fossil fuels. Certain
sectors of activity, such as the automotive industry, have looked into the problem and now offer
an alternative to thermal engines, it is the electric motor. The pace of electric vehicles (EVs)
has recently increased sales of EVs topped 2.1 million globally in 2019, to boost the stock to
7.2 million EVs [1]. The explosion of the EVs market is leading to an increase the number of
chargers. The number of charging points worldwide was estimated to be approximately 7.3
million at the end of 2019, up 38% from the year before. Most of this increase was in private
slow charging points, accounting for more than 86% of the 2 million installations last year [1].
All the environmental benefits of EVs can be realized only with a production of recharging
energy with zero or very low CO2 emissions. The energy transition encourages the growth of
photovoltaic (PV) power generation since it may coincide with the times during which the EV
is parked during times when PV irradiance is the highest. In this framework, the goal is firstly
to quantify the development and evolution of infrastructure powered by PV either dedicated to
recharging EVs or storing and then redistributing energy. Examples of infrastructures existing
and being installed in roofs of parking’s and buildings around the world are presented. Secondly,
the energy system depicted is a PV-powered EV charging station based on a DC microgrid, and
includes stationary storage and public grid connection as power source backups. The goal is
to assess the PV energy efficiency and to identify the preliminary requirements and feasibility
conditions for PV-powered EV charging stations leading to PV benefits growth. Simulation
results of different scenarios prove that slow charging with long park time could increase PV
benefits for EVs and may reduce the charging price, therefore, EV users should be willingly to
stay more at the charging station. Whereas, for fast charging, EV users should accept the high
charging price since it depends on the public grid energy.

Keywords

Photovoltaic; Electric vehicle; Charging station; Energy efficiency.

Biography
Manuela Sechilariu is Full Professor at Alliance Sorbonne University – School of Engineering
Université de Technologie de Compiègne, France, Department Urban Engineering, and Director
of the interdisciplinary research unit AVENUES, which research area focuses on urban system
Page- 9

albedo
...let's reflect knowledge

RENEWABLEMEET2022

INTERNATIONAL CONFERENCE ON RENEWABLE AND SUSTAINABLE ENERGY

MARCH 21-23, 2022 | DUBAI, UAE

modelling. Her broad research interests focus on the power and energy systems, smart grid,
microgrids, electromobility, distributed generation, photovoltaic-powered systems, energy
management, optimization, intelligent control, and Petri Nets modelling. She has delivered
several invited lectures and has published more than 100 refereed scientific and technical
papers in international journals and conferences, with over 2000 citations. Her research has
been funded by agencies and sponsors including the CNRS (National Centre for Scientific
Research) and ADEME (French Agency for Ecological Transition), FEDER (European Fund
for Regional Economic Development). She has managed several international and national
research projects and industrial research contracts, including IEA PVPS Task17. Since 2018
she is Deputy Director of French research CNRS group GDR SEEDS (Electric Power Systems
in their Social Dimension). Since 2016 she is the founder of the French Working Group
Microgrids (included into GDR SEEDS supported by CNRS France) and coordinates activities
and several research teams working on microgrids.His current researches are clarification on
PV benefits in transportation, electro-mobility and microgrids optimization applied to urban
areas utilizing renewable energy actively.
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Greening Employees: Concept and Trends
Virginie Francoeur
Department of Mathematics and Industrial Engineering, Polytechnique Montreal, Quebec, Canada

Abstract
Based on a systematic review over a forty-three-year period (1977-2020), this paper introduces
the concept of green employee by outlining the spectrum of green behaviors in organizational
settings, focusing on the contribution that employees make through their environmental
engagement. An overview of green behaviors is provided and the meaning of the concept and
its critical importance to greening employees are clarified. Examples of specific behaviors
will be given for each of the following categories: voluntary (e.g., encouraging colleagues
to express their ideas about environmental issues), prescribed (e.g., having an obligation to
implement environmental policies), and counterproductive (e.g., not caring about water or
electricity consumption). Finally, countries where the promotion of green behaviors is most
apparent are examined. Regions that have so far been neglected and merit further consideration
will be identified, thereby highlighting the urgency of promoting green behaviors in different
countries and organizational settings.

Keywords

Green employee; green behavior; environmental engagement; organizational context;
systematic review.

Biography
Virginie Francoeur holds a bachelor’s degree in management, a master’s degree in organizational
development (HEC Montreal) and a Ph.D. in administrative sciences (Université Laval, Quebec).
To further develop her expertise in the field of environmental psychology, she also completed
a doctoral internship at the Faculty of Psychology of the University of Valencia, Spain. She is
currently Assistant Professor of Organizational Change in the Department of Mathematics and
Industrial Engineering at Polytechnique Montreal and a member of the Canada Research Chair
in Internalization of Sustainability Practices and Organizational Accountability. Her teaching
and research focus on organizational change and sustainable development, with a particular
interest in green behaviors. In her view, understanding how individuals can become agents of
change to accelerate the ecological transition is an urgent necessity. Her research has appeared
in Journal of Cleaner Production, Organization & Environment, Journal of Business Research
and European Management Journal. Her book Green Behaviors in the Workplace, co-authored
with Professor Pascal Paillé, will be published in 2022 by Springer Nature (Palgrave Macmillan
series).
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Design and Development of the GHC-1 Low-Carbon
Renewable Heating, Cooling and Refrigeration System
for Commercial and Storage Buildings
Arnold Gad-Briggs1,2*

1) Ventairge UK, Nottingham, United Kingdom 2) EGB Engineering, Southwell, United Kingdom

Abstract
Heat is the largest energy-consuming sector in the UK and accounts for approximately 44%,
ahead of transport and power. Greenhouse Gases (GHG) emissions from heat are also the
single largest contributor to UK emissions. With regard to cooling, UK demand is dominated
by offices (65%) and retailers accounting for 30 – 70% of their energy for cooling and
refrigeration; air conditioners expected to become widespread in the future due to expected
rising temperatures. This necessitates the need for sustainable, renewable, low-carbon and
efficient heating, cooling and refrigeration systems to meet net-zero targets for public health
buildings and retail outlets.
A low-carbon renewable heating, cooling and refrigeration solution – GHC-1, designed
and developed by EGB Engineering and Ventairge is presented. The solution utilises solar
technology, combined with sustainably highly compact storage module. The solution provides
cold thermal energy for cooling of buildings in the summer, and for refrigeration purposes. It
also provides hot thermal energy, which can be stored and delivered for building heating in the
winter. The solution also reduces energy bills by up to 40%, and reduces CO2 emissions by up
to 75%, thereby providing a route towards carbon neutrality for buildings.

Keywords

Low-carbon; Renewable; Heating; Cooling; Refrigeration.
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Caloric Cooling and Heat Pumping Technologies Based
on Sustainable Solid-State Materials
Adriana Greco1,*, Luca Circillo1, Claudia Masselli1

1Department of Industrial Engineering, University of Naples Federico II, P.le Tecchio 80,
80125
Naples, Italy

Abstract
Caloric cooling is the most famous Not-In-Kind technology alternative to Vapor Compression
(VC), basing on the phenomenon called caloric effect manifesting in solid-state materials that
can be employed as new-generation refrigerants. The needing to find novel technologies able
to replace VC derives from the prescriptions of Kyoto Protocol to progressively phase-out the
HFC refrigerants, due of high Global Warming Potential (GWP) and largely employed in VC
systems that nowadays are responsible of more than 20% of the world energy consumption.
Caloric cooling bases on materials exhibiting caloric effects that are characterized by GWP=0.
These features attributed to solid-state caloric cooling and air conditioning the hope it can
assume the role of breakthrough eco friendly.
The common denominator of caloric refrigeration is the caloric effect, a physical phenomenon
manifesting in some solid-state materials that, because of an adiabatic change in the intensity
of an external field applied to them is showed in a change in temperature.
Basing on it the Active Caloric Regenerative refrigeration cycle has been developed: a
Brayton-based thermodynamic cycle where the caloric material acts both as refrigerant and
regenerator with the final purpose of subtracting/adding heat from/to a cold/hot reservoir
(cooling/heat pumping mode). Depending both on the nature of the field applied (magnetic,
electric or mechanical) and the material to which it is applied a different caloric effect is
observable: magnetocaloric, electrocaloric, machanocaloric. Each one of these effects has
a different cooling and heat pumping technique. Magnetocaloric refrigeration is the most
consolidated solid-state technology, as it was, about 25-30 years ago, the first to attract the
interest of scientific community for the development of cooling applications because of the
magnetocaloric effect of Gadolinium, the benchmark material, in room temperature range.
Currently, around 100 magnetocaloric prototypes were developed but only few of them are
close to commercialization. The major limitations are: the poor experimental results in term of
energy performances; the very expensive magnetic materials the low variation of the magnetic
field with permanent magnets.
Electrocaloric refrigeration grew in a more recent past when remarkable electrocaloric effect
was observed in ferroelectric materials. The easiness in electric field generation, together
with the flexibility in producing high electric fields in large volumes, are the strongpoints of
electrocaloric refrigeration but huge disadvantages are related to the high electrical expense
weight in the coefficient of performance.
Page- 13
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A growing interest is linked to mechanocaloric cooling based on Shape-Memory Alloys (SMA)
materials that during uniaxial loading/unloading stress cycles exhibit elastocaloric-effect. The
benchmark material is NiTi binary alloy because of its remarkable adiabatic temperature change
shown at room temperature. Currently, the related prototypes developed in the world are about
a dozen and still far from commercialization in terms of useful cooling power achieved; the
bottleneck is the short fatigue life of SMA combined with many cycles of loading/unloading.
Anyhow mechanocaloric seems to be the most promising technology of tomorrow and we
are confident in a close turning point. In this presentation a general framework on caloric
technology for cooling will be presented in detail.

Keywords

Caloric cooling; Magnetocaloric; Electrocaloric; Mechanocaloric.

Biography
Adriana Greco is Full professor of Thermodynamic and Heat Transfer at Department of
Industrial Engineering, University of Naples Federico II. The scientific activity is related to
following arguments: energetic and exergetic analysis, experimental evaluation of the energy
performances of substitutive refrigerant fluids in vapour compression plants; transcritical
cycle working with carbon dioxide (CO2); numerical and experimental evaluation of the
energy performances of solid- state refrigeration systems based on caloric effects. Renewable
energy sources with special focus on geothermal energy- based systems. She is member of the
editorial board of 7 international journals. Moreover, she is Coordinator of the Project financed
by the Italian Ministry of the University FISR 2019 for the development of innovative cooling
system based on solid-state caloric effect materials. She is author and co-author of more than
120 publications as paper contribution on international journals, book chapters and conference
proceeding on topics inherent to her research activities.
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Elastocaloric-Based Prototypes for Cooling and Heat
Pumping of Tomorrow
Claudia Masselli1,*, Luca Cirillo1, Adriana Greco1
1Department of Industrial Engineering, University of Naples Federico II, P.le Tecchio 80,
80125 Naples, Italy

Abstract
Nowadays, refrigeration and air conditioning are responsible for about 20% of the world
energy consumption. The most involved technology is vapor compression (VC) based on HFCs
refrigerants due of high Global Warming Potential (GWP), are progressively decommissioned
following the requirements of Kyoto Protocol and subsequent amendments. So it is needed
to find ecofriendly alternatives to VC like the emerging solid-state refrigeration technologies
based on caloric effects, featured by eco-compatible methodologies on which they base their
operation and the solid nature of the refrigerants used (ecological and with GWP=0), also
given the energy efficiency higher than 50-60 % that caloric systems can theoretically achieve.
In recent years, a progressive interest toward ElastoCaloric (EC) cooling, belonging to solidstate technologies based on caloric effects, as promising alternatives to Vapor Compression
(VC), has grown, meeting the requirements of environmental and energy sustainability. EC
effect is a physical phenomenon manifesting in Shape-Memory Alloys (SMA), specifically
on the latent heat associated with the adiabatic transformation process of the martensitic
phase, proper of SMA during uniaxial loading/unloading stress cycles. By exploiting the EC
effect in a reverse regenerative thermodynamic cycle called Active elastocaloric Regenerative
refrigeration cycle (AeR), a satisfactory cooling effect is achievable. The core is the AeR
regenerator concept where the EC material acts both as refrigerant and regenerator, whereas the
heat transfer occurs by an auxiliary fluid (water) flowing. This technology is sustainable, since
the refrigerants employed are solid-state, so not due to a direct contribution to global warming,
and it can be more efficient than VC. To date, the EC prototypes developed in the world are
about a dozen and far from prospects of commercialization in terms of useful cooling power
achieved; the bottleneck is the short fatigue life of SMA combined with the applied traction of
loading since it has a negative impact on the cracks expanding, accidentally occurring during
loading/unloading operations. On the other side under compressive loading, those cracks do
not have much space to grow and it ensures a longer fatigue life of SMA.
In this presentation a state of the art of the developed elastocaloric devices will be introduced
with specific focus on the Italian devices that are currently in development and whose project
are part of the research of Dr. Claudia Masselli and the coordinator of the research group
where she belongs, Prof. Adriana Greco.
Page- 16
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Keywords
Elastocaloric Effect; Prototype; Cooling of Electronic Circuits; Active Elastocaloric
Regenerator.

Biography
Claudia Masselli is a Fixed Term Researcher of Applied Thermodynamic at Department of
Industrial Engineering of University of Naples Federico II (Italy) where she also teaches Heat
Transfer. She earned the Ph.D title in Industrial Engineering, discussing the thesis entitled
“Magnetic refrigeration an attraction toward our future”. Among her main research topics
there is caloric solid-state refrigeration both experimentally and numerically. Her research
embraces, also, the energy and environmental optimization of vapor compression cycles
as well as renewable energy systems and heat transfer mechanisms. She is the Principal
Investigator of the project CHECK TEMPERATURE for the development of the first device
for cooling of electronic circuits based on elastocaloric effect. She is also part of the project
SUSSTAINEBLE (PI Prof. Adriana Greco). She is co-author of more than 60 publications
among papers on international and national journals and conference proceedings. She is the
winner of two Young Researcher Awards. She is Editor-in-Chief of two international journals:
among them, the journal Global Transitions Proceedings (ISSN: 2666-285X). She is member
of the editorial board of 7 international journals: among them, Annales de Chimie: Science des
Matériaux, (ISSN: 0151- 9107); she reviewer of more than 50 international journals related
to heat transfer, refrigeration, energy and engineering science fields. She is Junior Member
of the Commission B2 - Refrigerating equipment of International Institute of Refrigeration
(IIR). Furthermore, she belongs to many international scientific committees of international
conferences focused on energy and engineering science fields.
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Making Environmental Awareness Accessible to the
Community
Hen Frimana*, Netser Matsliaha, Yafa Sitbonb, Ifaa Bannerc, Yulia Einava,d , Nava
Shakede
a
Faculty of Engineering. H.I.T - Holon Institute of Technology, Holon, Israel
b
Dean of Students Office. H.I.T - Holon Institute of Technology, Holon, Israel
c
Director of “Israeli Hope”. H.I.T - Holon Institute of Technology, Holon, Israel
d
Dean of Students, H.I.T - Holon Institute of Technology, Holon, Israel
e
Head of the Multidisciplinary Studies Department, H.I.T - Holon Institute of Technology,
Holon, Israel

Abstract

During this period of global warming and pollution in land, sea, and air – sensitivity to and
environmental awareness of ecological issues, as well as education of the future generation,
are what will guarantee a better and greener future for us.
At the “Green Ambassadors” course in the community, that’s exactly what we do: the class
operates in the Department of Multidisciplinary Studies through the Dean of Students at the
Holon Institute of Technology (HIT.)
Students acquire knowledge about the ecology and the environment, and experience the
planning and construction of an effective experiential class, the writing of science products,
and instruction. In addition to all of the above, they’ll get to know the various sectors of Israeli
society (Arabs, Haredim, national religious, and secular) as well as the Israeli Hope program
of the President’s Residence.
Environmental and ecological knowledge is made accessible to the community and to children
of elementary school age, in the following subjects: energy, air pollution, energy efficiency,
water pollution, ground pollution, waste and recycling, renewable energy, and ecology and
sustainability.
The program is offered at all state schools in all sectors of Israeli society: state secular (secular
society), state Arabic (Arab society), state religious (national-religious society), and state
Haredi (Haredi society, provided in separate classes for boys and girls.)
At the end of the course, students will receive a “Green Ambassador” certificate.
“Green Ambassadors” - thinking, doing, changing.

References

https://drive.google.com/file/d/14dN5yvwtZfI61_Ttrqq0rrOw8b9fYQHr/view?usp=sharing
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The service life of the PV systems and its impact on
electricity costs
VitezslavBenda
Department of Electrotechnogy, Czech Technical University in Prague, Technicka 2, Praha 6,
CzechRepublic

Abstract
A very important criterion for the technology’s success of PV systems is the cost
of the electrical energy produced. The levelized cost of energy (LCOE) method [1]
is most often used to compare the price of electricity produced in different ways.
LCOE is defined as the ratio between the total costs of implementation and operation of the system
during its service life and the amount of electricity that the system produces during its service life.
The functionality of products degrades over time. This degradation is described by mathematical
models correlating influencing factors with a reduction of a selected property and the end
of functional life is reached when the critical property has fallen below a certain value.
In the case of PV systems the selected property is usually output power and influencing
factors are environmental and operational stressors, When evaluating the service life of
a PV system, it is important to take into account the system as a whole. The installed PV
system can only provide the expected service if all its components work properly and the
entire PV system is properly serviced, from the PV modules to the high voltage connection.
In the case of PV modules, the influence of the environment gradually reduces the
efficiency, while the other components show a fault that affects the function of a part of the
system and can be repaired. Repairs can be included in operating costs, losses associated
with failures (and thus non-energy production) reduce the efficiency of the system.
From this point of view, it is possible to approximate the service life of the PV system to
the performance guarantee period of the PV modules specified by the manufacturer (only
2% of the PV modules are predicted not meet the manufacturer’s warranty after 1112 years of operation [2]). This is also made possible by the fact that the currently stated
service life of the inverters is gradually approaching the service life of the modules.
Using a simple approximation for LCOE [3], assuming only service life changes, service life
extension reduces LCOE (eg, increasing service life from 10 to 11 years results in a relative
reduction in LCOE of 8.26%, increasing life from 20 leads to a relative reduction in LCOE of
3.94% for 21 years). In terms of LCOE, the effect of extending the service life is comparable
to the effect of increasing the PV modules efficiency.

Keywords
Photovoltaic system; Photovoltaic module; Service life; LCOE;

Biography

Vitezslav Benda was born in Dvur Kralove n.L. (Czech Republic) in 1944. He graduated at
MSc level in Solid State Physics at the Czech Technical University in Prague in 1967. From
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1967 to 1973 he worked in the R&D department of CKD Semiconductors. Since 1973, he has
been at the Faculty of Electrical Engineering of the Czech Technical University in Prague,
where he was awarded a doctoral degree in Electrotechnology (PhD) in 1976. From 1983 to
2001 he was Associated Professor at the Department of Electrotechnology , Czech Technical
University in Prague. Since 2001 he has been a Professor in Materials and Technology for
Electrical and Electronics Engineering at the Department of Electrotechnology of CTU in
Prague, where based in 2010 Laboratory of photovoltaic systems diagnostics. He specialises
in electronic materials and devices, especially in the physics, technology and diagnostics of
power semiconductor devices and in photovoltaics. He is supervisor of PhD students. He
was awarded the Czechoslovak State Prize for Technology in 1980 and the Merit Award for
inventors in 1989. He is author or co-author of 14 textbooks, 19 Czechoslovak patents and
more than 100 papers. He is a Fellow of the IET, and serves as Chairman of the IET Czech
Network. He is also a committee member of the Association of Innovative Entrepreneurship
of Czech Republic. He is also active in ETIP-PV and ETIP-SNET.
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Renewable Energy Consumption and CO2 Emissions in
the case of the European Union
Stefan Sauer
Nuremberg Campus of Technology, FAU University, Erlangen-Nuremberg, Germany

Abstract
In this talk, I would like to explore the short-term and long-term effects of renewable energy on
the environment sustainability proxied by CO2 emissions with data from the European Union
(EU). Therefore, I will focus energy consumption as well as the attitudes towards renewable
energy and their interplay by comparing data from EU member countries. Results indicate that
increasing renewable energy consumption will play a significant role in reducing greenhouse
gas emissions in the long term. Therefore, different public policies focusing the stimulation of
renewable energy production as well as its consumption and improved consumer information
are needed. The results are especially important because of the steadily increasing energy
consumption and its negative effect on carbon emissions.

Keywords

Renewable energy; Sustainability; CO2 emissions; Public policy

Biography

Dr. Stefan Sauer is an Academic Councilor at the Nuremberg Campus of Technology,
founded by the FAU Nuremberg University and the Ohm University of Applied Sciences
Nuremberg since 2018. Before his current affiliation, he worked as a senior research fellow
within several projects at the Institute for Social Science Research Munich (ISF) from
2009-2018. He earned his doctoral degree in 2016 at the FAU Nuremberg University and
his master degree in 2009 at LMU Munich University. His fields of interest are sociology
of work, environmental sociology, methodology and gender studies. He worked in several
research projects focusing sustainability within organizations and production processes,
project management and digitization. He published in international journals like f.e.
Sustainability and World Organization, Labour & Globalisation.
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The Evolution of Brazilian Energy Matrix: Challenge
and Opportunities for Renewable Energy
Roberto Teixeira Siniscalchi
Furnas Centrais Elétricas, Lavras Street, 280,São José da Barra,MG - ZipCode 37945-000,
Brazil

Abstract
Basically, the Brazilian energy matrix consists of hydraulic energy. This fact places Brazil
in a privileged condition compared to the world scenario. However, with the depletion of
hydropower potential capacity, the country faces the challenge of increasing clean and
renewable energy production. Currently, the hydropower potential sites are located in socially
and environmentally sensitive areas such as the Amazon rainforest and indigenous lands. In
addition, the energy transmission systems also affect environmental massively. The present
work aims to present the evolution of the Brazilian energy matrix as well as its migration to
other renewable energy sources such as biomass, wind and PV energy. Due to its continental
dimensions and climate diversity, each region has its own characteristics of producing energy
from different sources. The work will also bring an approach on opportunities and challenges
for the implementation of renewable energy.

Keywords

Renewable; Energy; Matrix; Efficiency

Biography
Roberto Teixeira Siniscalchi was born in Itajubá, Brazil, on January 24, 1967. He got a

BS in Electrical Engineering in 1993 and received a M.Sc. degree in Energy Engineering
in 2009 from Federal University of Itajubá. Mr. Siniscalchi holds an MBA from Cândido
Mendes University. Mr Roberto Siniscalchi is manager of Production Department of Furnas
Centrais Elétricas. He is responsible for the operation and maintenance of 3 hydropower plants
totalling 2,872 MW, including Furnas hydropower plant, 10 power substations, and about
3,000 km of transmission lines in 345 kV and 500 kV. He is a senior member of the IEEE
PES EMC, WG-4 (IEEE STD. C50.12), of the WG-7 (IEEE STD. 115), WG-8 (IEEE STD.
C50.13), and WG-10 (IEEE STD. 1110). He is a member of SPIE- Society of Photo Optical
Instrumentation Engineers and IHA - International Hydropower Association. He has authored
or co-authored several papers and collaborating reviewer of IET- Generation Distribution and
Transmission Journal.  His areas of interest include maintenance, field-testing, and power
generation and energy efficiency.
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Encoderless Control of AC Drives – Concepts and
Realistic Expectations
Ralph M. Kennel
Electrical Drive Systems and Power Electronics, SoED, Technische Universitaet Muenchen,
Arcisstr. 21, 80333 Muenchen, Germany

Abstract
Field-oriented control of AC drives requires knowledge of the mechanical rotor position.
Generally, it is detected by a position encoder. However, in cost sensitive applications where
maximum performance is not required, for instance fan and pump applications or traction
drives, it is desirable to save this expensive sensor. Besides the cost advantage, encoder less
control convinces with high mechanical robustness, as no sensitive electronic components are
present in the machine. There are two main methods for encoder less position detection, the
first is based on additional signal injection, whereas the second is based on the evaluation of the
back-EMF voltage. The back-EMF based methods typically detect the mechanical position by
integration of the induced voltage, which is estimated with an asymptotic observer at nonzero
speed. Around zero frequency, however, this method does not work in practice – here it is
necessary to use another method using high frequency signals to detect the rotor position.
The resulting amplitude modulated information in the HF current is used to find what is called
the anisotropy position, from which the rotor position may be estimated.
Research projects published recently indicate high frequency injection methods becoming
more and more attractive. These methods generally interact with the saliencies of an electrical
machine obtaining the desired rotor position by demodulation methods. Saliencies are wellknown when using Interior Permanent Magnet Machines or Synchronous Reluctance Machines.
The most recent progress in this area is the sensor less control of synchronous machines with
surface mounted permanent magnets.
When using encoder less control for synchronous machines, the rotor position must be known
for start-up. The presentation will explain how the rotor position can be identified from startup without any motion of the rotor.
The impact of HF injection based encoder less control on the dynamics of the drive depends
on the type of injection signal and the direction of injection. This will also be explained during
the presentation.

Keywords
Encoder less control; Sensor less control; Self-sensing control; AC drives.
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Biography

Ralph M. Kennel was born in 1955 at Kaiserslautern (Germany). In 1979 he got his diploma
degree and in 1984 his Dr.-Ing. (Ph.D.) degree from the University of Kaiserslautern.
From 1983 to 1999 he worked on several positions with Robert BOSCH GmbH (Germany).
From 1994 to 1999 Dr. Kennel was appointed Visiting Professor at the University of Newcastleupon-Tyne (England, UK). From 1999 - 2008 he was Professor for Electrical Machines and
Drives at Wuppertal University (Germany). Since 2008 he is Professor for Electrical Drive
systems and Power Electronics at Technische Universitaet Muenchen (Germany). His main
interests today are: Sensor less control of AC drives, predictive control of power electronics
and Hardware-in-the-Loop systems.
Dr. Kennel is a Senior Member of IEEE, a Fellow of IET (former IEE) and a Chartered Engineer
in the UK. Within IEEE he is Treasurer of the Germany Section as well as Distinguished
Lecturer of the Power Electronics Society (IEEE-PELS).
Dr. Kennel has received in 2013 the Harry Owen Distinguished Service Award from IEEEPELS, the EPE Association Distinguished Service Award in 2015 as well as the 2019 EPE
Outstanding Achievement Award.
In 2018 Dr. Kennel received the Doctoral degree honoris causa from Universitatea Stefan cel
Mare in Suceava (Romania).
Dr. Kennel was appointed “Extraordinary Professor” by the University of Stellenbosch (South
Africa) from 2016 to 2019 and as “Visiting Professor” at the Haixi Institute by the Chinese
Academy of Sciences from 2016 to 2021.
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Green Energy: An Exemplary Approach to Sustainable
Development in Africa and Germany as a Model for
Other Countries?
Prof. Dr. Kay J Pfaffenberger
Centre for Business and Technology in Africa, University of Applied Science Flensburg,
Kanzleistrasse, 91-9324943, Flensburg, Germany

Abstract

Germany is on the way making its economy climate neutral. Local energy production
from renewable sources is not nearly enough to achieve this. The keywords on the road to
sustainability are not only renewable energy and green hydrogen, but also safe production
and transport. Africa can become the green continent of renewable energy. Developing the
economy and creating local industry seems possible. However, in order to be able to use the
potential of the African continent, it needs investments in infrastructure and a comprehensive
development policy commitment.
In Germany, the highest court, the Federal Constitutional Court, ordered the legislature in 2021
with reference to the Basic Law to decisively improve its regulations on climate protection. As
a result, parliament has already passed new laws in 2021 and made additional funds available
for climate protection. For the German steel industry alone, the Minister of Economics already
estimated in May 2021 that the total investment required would amount to 35 billion euros. Of
this, around ten to twelve billion euros could come from public aid over the next 30 years. In
2018, the industry emitted a total of 58.6 million tonnes of CO2 with a crude steel production
of 39.7 million tonnes, according to the Ministry of Economics.
Furthermore, the then Federal Government decided to define hydrogen as another pillar of the
energy transition. To this end, the cabinet adopted a hydrogen strategy. A total of nine billion
euros is to make green fuels marketable.
All of this funding explicitly refers not only to the production of hydrogen from renewable
energies in Germany, but worldwide. For example, German companies won a project for
hydrogen production in Angola and a large project for wind energy in Namibia. Because the
question of sustainability is central, the transport route (e.g. by ship) or local development
(further development of the economy of the producing country, improvement of the social and
economic situation of the population) are often raised. Environmental concerns also play a role
here. These points are equally imperative to consider in a holistic approach.
So several questions arise in this context: Which industries are the focus of promotion? How
do German companies react in international competition? Why is the focus on Africa? Where
are the hurdles and challenges and what is the time horizon of the plans? Where are the first
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projects being implemented? Not all questions can be fully answered at this stage, but the path
that has been taken is characteristic of this particular development path: in renewable energies,
too, Germany is ahead of many countries with the shutdown of the last nuclear power plants
and a planned end to coal-fired power generation
This presentation is intended to provide a brief overview and introduction to this complex
topic and to highlight current developments in Germany.

Keywords

Renewable Energy; Sustainability; Green Energy; Africa

Biography

Prof. Dr. Kay Pfaffenberger (born 1965) holds a Master in Economic Sciences from Leibniz
University Hannover and a PhD in Business and Administration from the University of Leipzig.
He started his career as a consultant at the S-‐Kommunal Beratung in Hannover. As head of
department he developed and managed electronic banking services at the Cooperative Bank
BremenNord. Furthermore he has been consultant for company communication at CardProcess
GmbH, Frankfurt. 2009 he founded the Institute for Communication, Finance and Good
Governance. Since 2008 he has been teaching as visiting lecturer for different Universities, e.g.
Bremen, Berlin and Hamburg. In 2012 Kay Pfaffenberger has been appointed as Professor for
Business Administration at Flensburg University of Applied Sciences. Also he is the managing
director of the Center for Business and Technology in Africa (CBTA). The main focus of his
work is lecturing and applied research on business administration and political economics
with special focus on business in Africa and inter-‐cultural-‐communication, banking and
finance, good governance and renewable energy. In these fields he has supported cooperative
banks especially in transaction banking with strong relations to DZ Bank. He has a wide
experience with projects in the financial sector and recently with solar industry respective
renewable energy companies in West‐Africa. The sustainable development and green energy
are also in his focus. The CBTA had held an online conference last year about Green Hydrogen
cooperation possibilities between Africa and Europe.
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Converting Cars to Solar Hybrid Vehicles as a
Short-Term Option to Accelerate the Transition to
Sustainable Mobility
2
2
3
3
Gianfranco Rizzo1*, Matteo Marino , Francesco Tiano , Luca Bonci , Antonio Di Natale ,
Claudia Bonaccorso4, Enrico Bianconi4

Department of Industrial Engineering, University of Salerno, Italy, 84084 Fisciano, Italy
eProInn, Via Giovanni Paolo II, 84084 Fisciano (SA), Italy
3
Solbian, Viale Gandhi 21b, 10051 Avigliana (TO), Italy
4
Mecaprom TC, Corso Orbassano 336, 10137 Torino, Italy
1
2

Abstract
The increasing world energy consumption and the growth of passenger vehicles are setting
new challenges to environmental protection. Recourse to electric and to hybrid vehicles seems
to be the most feasible solution. However, the need of fast charging infrastructure, the still low
penetration of renewable electricity production and the need of massive reconversion of fleets
limit the feasibility of these solutions, at least in a short-medium term perspective. Moreover,
a massive and premature dismissal of millions of vehicles often still in good conditions is a
non-sustainable option if the problem is properly analysed in a life-cycle perspective. In such
a context, the vehicle reuse after their ecological reconversion is a more sustainable solution,
compliant with the principles of circular economy.
A project for upgrading conventional cars to hybrid electric vehicles is presented by the authors.
The project, developed and patented at first by the University of Salerno (HySolarKit), is carried
out within a EU project financed by the LIFE programme (LIFE-SAVE, Solar Aided Vehicle
Electrification). Hybridisation to a through the road parallel hybrid structure is obtained by
integration of wheel motors in rear wheels, the addition of an additional battery, of flexible
photovoltaic panels and a Vehicle Management Unit. The technical aspects related to vehicle
conversion and the results of test bench and road tests on first prototypes are presented and
discussed, as well as the perspectives related to the industrialization of such system, able to
accelerate the transition toward a more sustainable mobility.
Keywords
Sustainable Mobility; Photovoltaics; Vehicle conversion; Electrification;
Biography
Gianfranco Rizzo is born in Naples, Italy, 1952. Received in 1975 a laurea degree “cum
laude” in Mechanical Engineering at University of Naples. He worked at FIAT, at Research
National Council of Italy, at University of Naples and at University of Salerno, where he
is Full Professor in Mechanical Engineering. Chair of the Mechanical and Management
Engineering Teaching Council (2011-2019). Founder of the spin-off companies eProInn
and ePowerIng. Past Chair of the IFAC TC “Automotive Control” (2008-2014). Associate
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Editor of Control Engineering Practice. Member of Editorial Board of “International Journal
of Powertrains” and of “Journal of Solar Energy”. Author of about 200 papers on Modeling
and Control of Automotive Engines, Hybrid and Solar Vehicles, Renewable Energy, Optimal
Management of Bio-Economic Systems. Responsible and partner of European projects funded
by European Committee, industry, public institutions. Member of numerous committees. First
author on Hybrid Solar Vehicles (Scopus). Recipient of numerous awards. Best Paper Award
at AVEC04. Author of a patent on the conversion of cars into hybrid solar vehicles, and partner
of the EU funded project LIFE-SAVE with eProInn, Mecaprom, Solbian and Landi for the
industrialization of such solution.
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Space Heating and Cooling Account for Major Portions
of the Energy Consumption in Various Types of
Buildings
Masih Alavy

University of Toronto, USA
Energy use that relies heavily on fossil fuels results in greenhouse gas emissions and ultimately
contributes to climate change via global warming. As such, it is important to utilize clean and
renewable technologies to meet building energy demands. One such technology is the groundsource heat pump (GSHP), which uses the free and abundant energy from the ground. However,
GSHP systems are expensive to install and often suffer from declining efficiencies over time,
especially when they are employed in buildings that have unbalanced heating and cooling
loads, such as those in extreme Canadian climates. In this study, we introduce a novel concept,
a thermal caisson (TC), which not only considerably reduces the capital costs of GSHP systems,
but also mitigates their efficiency degradation over time. TCs serve a dual functionality as both
structural components that support the building as well as energy system components that
provide heating and cooling to buildings. The TC comprises ground heat exchanger loops and
a carefully chosen phase change material (PCM), which stores and releases large quantities of
latent heat when needed, connected to a high efficiency heat pump inside the building. Results
show that TCs could reduce the capital costs of GSHP systems by up to 49% and increase their
coefficients of performance by up to 16% (with a median change from 3.7 to 4.3 in January)
resulting in much shorter payback periods as well as more stable and improved performance.
Compared to fossil-fuel based systems, TCs offer a considerable reduction (close to 30% in
this study) in annual operating costs for a much smaller corresponding increase in capital
costs. The results suggest that TCs have promise to be widely incorporated in the heating,
ventilation, and air-conditioning systems of numerous building types.
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Photoconversion of Carbon Dioxide at Copper(I) Oxide
Modified with Titanosilicate Microporous Material
(ETS-10)
Ewelina Szaniawska1*, Jiri Cejka1
1
Department of Physical and Macromolecular Chemistry, Faculty of Science, Charles
University in Prague, Hlavova 8, 128 43 Prague 2, Czech Republic
Abstract
Recently, there has been a growing interest in the development of alternative approaches
toward efficient reduction of carbon dioxide and water splitting in order to prevent climate
change and to mitigate increasing energy demand. Therefore, utilization of renewable energy
together with selective catalyst such as oxide semiconductor to convert carbon dioxide and
water into alternative fuels seems to be a possible course of action.
Our study utilizes copper(I) oxide stabilized with microporous titanosilicate ETS-10 containing
octahedrally coordinated titanium oxide species capable of photoelectrochemical reduction of
carbon dioxide. One of the main goals of our research was the stabilization of p-type oxide
semiconductor- Cu2O with respect to undesirable decomposition (photocorrosion) without
diminishing performance. Therefore, to improve both the stability and activity a protection
layer has been applied. Coupling narrow-band gap p-type semiconductor, Cu2O capable of
absorption in visible range of solar spectrum with porous titanosilicate material (ETS-10) as
an anti-corrosion coatings improves the photocatalytic efficiency. Moreover, development of
bifunctional photoactive systems using materials with different dimensions and architectures
allow to enhance properties desirable in photoelectrochemical systems that cannot be expected
from a single material. The modification of semiconducting materials, through a porous
structure permit to utilize several zeolite properties, namely molecular sieving, high surface
area and high adsorption capacity to design highly efficient photoactive systems.
Consequently, special attention has been paid to synthesis, characterization and optimization of
the hybrid photocathode, namely the titanosilicate (ETS-10) modified copper(I) oxide systems
(deposited on fluorine-doped tin oxide covered glass, FTO) toward photoelectrochemical
reduction of carbon dioxide.
Keywords
Photoconversion of carbon dioxide; Oxide semiconductors; Microporous Material;
Photocorrosion;
Biography
Ewelina Szaniawska received her master degree in Chemistry from the University of Warsaw
in Poland. She continued her PhD study at the Faculty of Chemistry, University of Warsaw
in Laboratory of Electroanalytical and Electrocatalytic Chemistry and has obtained her PhD
degree in 2020. During her doctoral work she gained broad experience in the field of the
(photo)electrochemical conversion of carbon dioxide into organic compounds. In 2016 -2019
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she has completed short practical trainings at the academic research institutes: in Szeged,
Hungary (University of Szeged; under supervision of Prof. Csaba Janaky); in Arlington, Texas,
USA (University of Texas; with Prof. Krishnan Rajeshwar) and in Paris, France (University
Paris VII, Denis-Diderot; with Prof. Mohamed Jouini). After her doctoral defense she has
started collaboration with Dr. hab. Renata Solarska within the HERA project. In January 2021
she has joined the group of Prof. Jiří Čejka at the Faculty of Science, Charles University as
a postdoc in the CUCAM project. Currently, her research mainly focus on (I) photocatalytic
and photoelectrochemical conversion of carbon dioxide, (II) synthesis and modification of
titanium oxide-based materials (micro- and mesoporous materials) (III) application of hybrid/
multicomponent system capable of direct production of alternative fuels from sunlight and
atmospheric CO2.

Page- 32

albedo
...let's reflect knowledge

RENEWABLEMEET2022

INTERNATIONAL CONFERENCE ON RENEWABLE AND SUSTAINABLE ENERGY

MARCH 21-23, 2022 | DUBAI, UAE

Contribution of Hybrid Power Plants (RES and
Batteries) in Electricity Markets
Prof. Dr Eng. Emmanuel Karapidakis
Hellenic Mediterranean University, Greece
Abstract
Contemporary power systems are undergoing transformation at a scale and pace never
experienced before. The steadily increasing share of renewable energy technologies (RETs)
in the energy balance, the enhancement of their performance and competitiveness, and the
extensive use of information and communication technologies (ICTs) in power system operation
are leading to new operation rules. Additionally, energy markets have seen exponential
reductions in the cost of energy storage (especially batteries), as well as the growth of ICT
solutions, which enable reliable integration of dispersed power generation assets and real-time
interaction with the grid.
From another point of view, considering the energy transition as a pathway toward the
transformation of the global energy sector from centralized and fossil-fuel-based power
systems to sustainable and resilient grids, the stakeholders focus on the most reliable means
of achieving this goal, namely information technologies, energy storage technologies, energy
automation systems, policy frameworks, and market instruments.
Therefore, it is clear, a sustainable energy system that needs to ensure its reliability and
commercial viability, mitigating all the corresponding environmental impacts, will certainly
require massive reliance on hybrid power plants within an integrated and intelligent management
framework. In this presentation, a review of the integration of hybrid power plants in energy
systems are emerged and investigated.
Biography
Prof. Dr Eng. Emmanuel Karapidakis is Dean at School of Engineering and Director of Energy,
Environment and Climate Change Institute (IEECC) in Hellenic Mediterranean University. He
has published more than 40 papers in International Journals; as well as more than 50 papers in
international conferences. He is/was scientific coordinator of 11 European financed projects, 7
National programmes and more than 20 private funded projects. His research interest focuses
on Energy Policy, Power Systems Operation, Diverse & Dispersed Generation, Micro-Grids,
Renewable Energy Sources, and Energy Trading.
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Inkjet Printed Flexible and Free Design OPV Modules
for Indoor Application
Florence Archet1, Marie Parmentier1, Hasan Alkhatib1, Enora Arche1, Eric Faupin1, Brice
Cruchon1, Sadok Ben Dkhil 1,*
Dracula Technologies, 03 rue Georges Auric, Valence, France

1

Abstract
Over the last decade, organic solar cells (OSCs) have become a promising technology for
next generation solar cells combining novel properties such as light weight, flexibility, or
color design with large-scale manufacturing with low environmental impact. However, the
main challenge for OSC will be the transfer from lab-scale processes to large-area industrial
solar cell fabrication. High efficiencies in the field of OSCs are mainly achieved for devices
fabricated under inert atmosphere using small active areas, typically below 0.2 cm2. So far, a
small lab scale devices have now reached performances above 18%.
Apart from traditional large scale outdoor application, organic photovoltaic cells and modules
are also of interest for powering small, off-grid electronic devices indoors. In this context,
the main challenge for organic photovoltaic technology will be the transfer from lab-scale
processes to large-area industrial modules fabrication under inert atmosphere using green
solvent. In this light, inkjet printed highly efficient organic photovoltaic modules under indoor
illumination were demonstrated by Dracula Technologies even for low lighting condition (<50
lux) by using new specific indoor materials and device structure. To prove the great advantage
of inkjet printing as a digital technology allowing freedom of forms and designs, particular
organic modules with different artistic shapes were demonstrated keeping high performance
under indoor conditions. Reported results confirm that inkjet printing has high potential for
the processing of OPV, allowing quick changes in design as well as the materials. Reported
results confirm that inkjet printing has high potential for the processing of OPV, allowing
quick changes in design as well as the materials.
Keywords
Organic photovoltaic; inkjet; indoor; free shape;
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Techno-Economic Analysis of the Project of A
Photovoltaic Power Plant for Self-Supply of Electricity
in Family Houses According to the Esco Model
Željko Tomšić*, Matea Nikolac
University of Zagreb Faculty of Electrical Engineering and Computing, Unska 3, 10000
Zagreb, Croatia
Abstract
The photovoltaic system is in most cases connected to the public network through a home
installation that is in parallel operation with the distribution network for the purpose of
supplying consumers within the household, and the excess energy produced can be sold at an
incentive price.
ESCO companies play a major role in financing the photovoltaic system projects for houses.
Namely, they initially pay the full value of the investment, which the client repays over the
next few months or years, through the savings, until the investment is fully paid off.
ESCO (energy service company) is the name for a company that plans, implements and
finances projects in the field of energy efficiency and renewable energy sources and is paid
from the savings. The goal of the ESCO model is to provide the customer with lower energy
and maintenance costs by installing new equipment and optimizing energy systems. Projects
are financed from realized savings, usually over a period of 5 to 10 years.
It is very important before building a power plant to study the way of energy consumption
within a particular household, as well as to estimate the amount of energy needed to power
the device on an annual basis. Only then can the optimal value of the power plant power be
obtained, which is necessary for the investment to be as profitable as possible, the return on
investment as short as possible and the costs for electricity as low as possible.
In order to determine suitable family houses and optimize the size and installation costs of
a photovoltaic power plant, it is necessary to make models of own consumption of typical
households with a connected power between 4 and 10 kW; a model for determining the optimal
power of a PV self-sufficiency system for a particular house on site and a model for using
household appliances to optimize profits from PV systems at selected locations. Based on the
results of these models, acceptable users should be determined for the ESCO model of the
photovoltaic power plant project for self-sufficiency in family houses.
Manuscript shows a model for finding the optimal power of a photovoltaic power plant with
optimal return on investment with the sale of electricity to the distribution network at a price
lower than the takeover from the network (according to the existing tariff system). The paper
also analyses finding the return on investment with an increase in the price of electricity from
the grid, an increase and decrease in the price of photovoltaic panels by 30% and changes in
consumption parameters.
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Energy Efficiency Horizon 2020 Projects. Energy
Transition Research Center Perspectives
Dan D. Micu1,*, Denisa Stet1, Laura Darabant1, Mihaela Cretu1,Andrei Ceclan1, Levente Czumbil1
Energy Transition Research Center, Electrical Engineering Department, Technical University
of Cluj-Napoca, Memorandumului 28 Str., Cluj- Napoca, Romania
Abstract
Energy transition constitutes the core objective of every policy aimed for decarbonation and
can be largely achieved by accelerated deployment of renewable energy technologies, energy
management and efficiency measures. Developing a path for sustainable energy transition is
considered among the main drivers of limiting the global temperature rise well below 2°C above
pre-industrial levels, according to the Paris Agreement, then finalised in 2021 by the Glasgow
Climate Pact, targeted to a limit on the average global temperature rise set to 1.5°C. Improved
energy efficiency is becoming a prior goal of the Energy Efficiency Directive 2012/27/EU
integrated with the Directive 2018/2002.
The mission of Energy Transition Research Center (EnTReC) from Technical University of
Cluj-Napoca (UTCN), Romania, is to significantly contribute through evidence-based research
to the energy transition in the energy sector, industry, buildings and local communities. EnTReC
wants to promote in a sustainable approach focused on development, testing and replication
of innovative instruments, energy and digital technologies. The paper will highlight the main
results obtained by EnTReC in Horizon 2020 projects in the field of RES integration, energy
services and energy efficiency.
Keywords
Renewable energy sources; Energy efficiency; Energy services; Energy transition
Biography
Dan D. Micu: Since 1999 he has been with the Technical University of Cluj-Napoca an
“Advanced Research and Education University”, where is currently Full Professor, Director
of the Energy Transition Research Center and PhD Supervisor. Between 2006 - 2010 he was
Scientific Expert at the Managerial Agency of Scientific Research at Romanian Ministry of
Research and Innovation and staring from 2020, he has been selected as a Scientific Officer at
the National Council for Scientific Research at the same Ministry. He lectured at more than 50
Universities all over the world. In 2017-2018 he was a Fulbright Senior Fellow at University of
Florida, US. Since 2019 he works also as a Part-time Professor at Beijing Jiaotong University,
China. He has authored and coauthored more than 250 scientific papers published in peerreviewed journals and presented at international conferences. He was project manager at 15
research grants obtained by international competitions (8 Horizon2020 Projects) in the field of
energy analytics numerical tools and energy efficiency in buildings & industry.

Page- 37

albedo
...let's reflect knowledge

RENEWABLEMEET2022

INTERNATIONAL CONFERENCE ON RENEWABLE AND SUSTAINABLE ENERGY

MARCH 21-23, 2022 | DUBAI, UAE

Marine Renewable Energy, an Important Resource
Towards a Low Carbon Future
Eugen Rusu*
Department of Mechanical Engineering, Faculty of Engineering, ‘Dunarea de jos’ University
of Galati, 47 Domneasca St., 800008 Galati, Romania
Abstract
The climate change, most probably induced by anthropogenic emissions, represents a reality
that has to be considered, and effective actions should be quickly designed and implemented.
In this context, some expected effects on the environmental conditions until the end of the 21st
century under the most significant Representative Concentration Pathways (RCP4.5, RCP8.5)
are presented.
An important problem is to make the marine renewable energy extraction cost effective, which
implies to decrease the Levelized Cost of Energy (LCOE) at values comparable to the onshore
costs. The global tide and wave energy resources are further presented and discussed, and the
conclusion is that there is a huge potential of renewable energy in the marine environment
that should be taken into consideration. Further on, the most significant types of wave energy
converters are discussed. The fact is that there are various technologies, but there is still a need
of developments in order to become more effective.
The next part of the presentation is dedicated to offshore wind, which had a very dynamic
development in the recent years. There are already many operational wind farms, especially in
the Baltic and North seas, and the LCOE was decreased in many cases close to the level of the
onshore wind. This makes offshore wind economically effective and cheaper than for example
the atomic energy. At the same time, the last years’ dynamics of the offshore wind is expected
to induce momentum in the development of wave energy extraction. A first approach that might
be considered is represented by collocation, which means to deploy wave energy converters
in the vicinity of the wind farms, taking advantage in this way of an existing infrastructure.
Another approach considers the implementation of hybrid wind-wave technologies, and the
advantages and disadvantages of each approach are discussed.
Finally, at the end of the presentation, as concluding remarks, some general advantages, but
also the challenges and possible dangers, brought by extracting marine renewable energy are
also highlighted.
Keywords
Marine renewable energy; Climate change; Offshore wind; Hybrid solutions
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Wave Energy Extraction in the Context of the Climate
Change
Liliana Rusu*
Department of Mechanical Engineering, Faculty of Enginering, ‘Dunarea de Jos’ University of
Galati, 47 Domneasca St., 800008 Galati, Romania
Abstract
The effects of climate change on the marine environment are increasingly visible and significant
transformations are noticed all over the world. Without measures to stop CO2 emissions,
the effects will be more and more serious. Several climate scenarios are considered at this
moment by researchers, but the most popular are two: RCP4.5 scenario which assumes that
around 2040 the CO2 emission will stop (this can be considered as a realistic scenario) and
RCP8.5 according to which the enhancement of the emissions will continue the entire twentyfirst century. In these conditions, to use renewable energies become a requirement of crucial
importance. The marine environment has great potential, and the production of clean energy
can be made by the exploitation of various resources, one of them being wave energy.
In the proposed presentation some significant aspects regarding the assessment of the wave
power are first presented based on various case studies. Then, the expected impact of climate
change on the wave energy under the RCP scenarios considered are discussed. All the
projections indicate for many coastal areas a moderate enhancement in terms of average values
of the wave power, but a greater variability and higher energy peaks are expected. Although
about ten years ago the wave energy was considered the most promising renewable resource,
the last years’ reality showed a very high dynamics of offshore wind. Aspects regarding the
benefits brought by the colocation of the wave and wind farms are also presented.
Finally, some targets of the European Union in terms of marine renewable energy are discussed
indicating the most significant aspects from the EU strategic energy technology (SET) plan for
a competitive low-carbon energy integrated roadmap.
Keywords
Renewable energy; wave power; climate change; trends and challenges.
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Smart Monitoring of Civil Infrastructures
L. Inzerillo1

University of Palermo, Engineering Department, Palermo, Italy

1

Abstract
In this presentation, I will show a case study of smart monitoring applied on pavement road
to detect the distresses and verify the real state of life of the infrastructures. The methodology
used is based on the photogrammetric technique that allow us to carry out a 3D model that
has the follow features: low cost process, low time process, user friendly, repeatability. These
features consent to make a planning with frequently acquisition to guarantee a reliability
monitoring. It works with the comparison between the dense clouds of the 3D models acquired
in different moment: the mean square distance between the dense clouds shows where there
has been a new distress or an increasing of an old distress. The study identifies low-cost
but accurate strategies and techniques to collect road condition data mainly using simple and
readily available devices such as smartphones and drones.
Keywords
3D acquisition; photogrammetry; monitoring; road pavement distress

Distributions for Transverse cracking (right) and Ravelling (left)
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Innovative Ecological Solutions in the Management of
International Cargo Transport
Tomasz Jałowiec
Management and Command Faculty, War Studies University, Warsaw, Poland

Piotr Maśloch
Institute of Management, Management and Command Faculty, War Studies University,
Warsaw, Poland
Abstract
Globalization, as a growing global process of the end of the 20th and beginning of the 21st
century, is the beginning of a new approach to management, ecology, international exchange
of products and services, and transport. In the article entitled “Innovative ecological solutions
in the management of international cargo transport”, the authors will deal with the three most
important problems of contemporary globalization, from the point of view of the subject of
the conference.
And they will be:
1. Features of contemporary globalization, opportunities and threats, with an emphasis on the
ecological problems of the world.
2. International cargo transportation - contemporary challenges.
3. Proposals of innovative ecological solutions in the management and service of
international transport.
In the author’s opinion, the above-mentioned presentation (publication) layout is a logically
justified approach to the problem. First, a description of the globalization process will be
made, which is changing and evolving in a significant way - from the concept of A. Toffler
presented in the publication “Shock of the Future”, to the conditions related to the COVID-19
pandemic. In the next part, the focus will be on the most important problems and challenges
of the contemporary international transport system, shaped to a large extent by recent world
events. And finally, the last part, in which an analysis of the existing conditions related to
the applied ecological solutions in transport will be performed, along with an analysis of the
specificity of the management of these processes. The article will end with the development of
recommendations in the scope indicated above.
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Combustion and NOx Emission for Low Calorific Value
Fuels
Jobaidur Rahman Khan
Mechanical and Aerospace Engineering, University at Buffalo,218 Bell Hall, University at
Buffalo, Buffalo, NY 14261, USA
Abstract
With continued increase of volatility of natural gas prices and concerns regarding national
energy security, alternative fuels such as low calorific value (LCV) synthetic gases (syngas)
derived from gasification of coal, petroleum coke, or biomass are considered as important
common fuels in the future. The effect of fogging/overspray on LCV fuel fired gas turbine
systems is not clear. Two LCV fuels of approximately 8% and 15% of the NG heating values,
are considered respectively. Parametric studies have been performed to consider different
ambient conditions and various overspray ratios with fuels of different low heating values.
The results show, when LCV fuels are burned, the fuel compressor consumes about 10-18% of
the turbine output power in comparison with 2% when NG is burned. LCV fueled GT is about
10-16% less efficient than NG fueled GT and produces 10-24% of net output power even
though LCV fuels significantly increase fuel compressor power. When LCV fuels are burned,
saturated fogging can achieve a net output power increases approximately 1-2%, while 2%
overspray can achieve 20% net output enhancement.
Now, a research is started to investigat the chemical combustion of LCV fuel in a combustion
chamber. The goal is to simulate the combustion reactions of Natural Gas (NG) and LCV fuels
and compare the result. The adiabatic flame temperature, CO2 production, NOx emission,
temperature distribution, flow behavior are to be investigated.
Keywords
CFD; NOx Emission; Low Calorific Value fuels;
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Cost-effective Transition to Sustainable Decarbonised
Energy Systems
Hossein Ameli1,*, Goran Strbac1**
Imperial College London, SW7 2AZ, London, UK

1

Abstract
The global temperature is increased notably in the last two centuries. Therefore, in order to
deal with this issue, many countries are committed to reduce their carbon dioxide emissions
by at least 80% until 2050, compared to 1990 levels. In this context, in the United Kingdom,
the Committee on Climate Change has previously recommended that government legislate a
target to reach net-zero carbon by 2050. Meeting this target will require intensive expansion of
low-carbon generation technologies, such as Renewable Energy Sources (RES) and potentially
utilisation of low/zero-carbon hydrogen. The low/zero-carbon hydrogen could be referred to
producing hydrogen through an electrolysis process (green hydrogen) and through natural gas
combined with carbon capture and storage (CCS) infrastructure (blue hydrogen). Therefore,
the interdependency of gas/hydrogen and electricity systems, linked through gas/hydrogenbased generators, electrically driven compressors, and power-to-gas (P2G) technologies, is
expected to increase given that the variable nature of RES necessitates the deployment of
flexible options such as hydrogen storage and demand side response in order to manage their
intermittency. In this research, a detailed investigation of interaction between gas/hydrogen
and electricity systems and the hydrogen transport within the existing gas infrastructure and
the potential reinforcement options to make this happen will be presented.
Keywords
Net-zero target; Renewable energy sources; Hydrogen; CCS.
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nZEB Convesion of an Office Building
Fabrizio Cumo1*, Filippo Beretta2, Francesco Muzi3
Department of Planning, Design and Technology of Architecture (PDTA), Sapienza
University, Rome, Italy
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CITERA Research Centre – NCLab, Sapienza University, Rome, Italy

Department of Astronautical, Electrical and Energy Engineering (DIAEE), Sapienza
University, Rome, Italy

3

Abstract
In Italy, energy efficiency legislation requires buildings to respect very high environmental
energy standards. Several influencing factors are involved in the energy requalification of
buildings, such as the intended use and constraints related to construction techniques. In
addition, the European Union has financed several projects aimed at helping European countries
achieve energy efficiency goals. In order to reach the nZEB classification, particular attention
must be paid to technical and economic feasibility, taking into account compatibility with
landscape and architectural constraints. Achieving this objective requires the use of renewable
energy production systems or solutions aimed at drastically reducing environmental impact.
This research aims to optimise the energy efficiency of a building by establishing technical
requirements that guarantee optimal results:
- Ensuring continuity of service, upgrading interventions must not cease activity within
the workspaces in order to maintain constant productivity;
- The upgrade must only have an impact on the spaces dedicated to the energy production
plants, leaving the internal distribution of the complex unchanged and minimising
environmental impacts.
The case study deals with the nZEB transformation of an office building located in Rome.
The mechanical systems (HVAC, cooling systems, boilers, etc.) currently present date back
to the 1980s and need to be entirely replaced by new generation machines, leaving the
internal distribution unchanged and guaranteeing continuity of service, in compliance with
the requirements described above. In detail, the cooling systems will be replaced by highefficiency heat pumps that guarantee the same air flow and make it possible to eliminate all
boilers.
Moreover, the existing electrical system is made up of photovoltaic panels which produce 70%
of the optimal production, because have deteriorated over the years. For this reason, they will
be entirely replaced with latest generation panels in order to reach the 150kWatt requirement.
Replacement is the only feasible objective as the surface area for positioning on the roof is
limited.
Keywords
Energy requalification; nZEB; Energy efficiency.
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Hybrid Air Conditioning Powered by Solar / LowGrade Heat
Gershon Grossman

Faculty of Mechanical Engineering, Technion, Haifa, Israel

Abstract

Demand for air conditioning (A/C) is on the rise throughout the world, including in countries
with no A/C tradition such as in Europe. A/C is the primary consumer of electricity in many
sectors of the economy. Increasing energy efficiency in the A/C industry is a primary goal.
The possibility of using low grade heat as a source of power for A/C goes a long way toward
the elimination of pollution and utilizing renewable and environmentally safe energy sources.
This lecture is concerned with a hybrid A/C system – a rather innovative approach to air
conditioning where the latent load is handled separately from the sensible load. This method
provides independent control of temperature and humidity and hence delivers thermal comfort
superior to that of conventional systems. It also increases the overall energy efficiency relative
to conventional systems.A desiccant system, solid or liquid, is used for handling the latent heat
load, where solar or waste heat is used for desiccant regeneration. A preferred configuration
combines closed-cycle absorption for handling the sensible load with open-cycle absorption
for handling the latent load. Internal heat recovery makes it possible to operate the dehumidification part of the process without spending primary energy.
The hybrid A/C system could be a game changer in the A/C industry. It could be implemented
in almost any central A/C application. It would provide efficient operation powered by lowgrade heat with the potential of reducing the electric power requirement for A/C significantly.
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Emerging inorganic thin film photovoltaic technologies:
what's next?
Iván Caño-Prades,1 Maykel Jiménez-Guerra,1 Axel Gon Medaille,2 Kunal Tiwari,2 Marcel
Placidi,1,2 Zacharie Jehl,1 Joaquim Puigdollers,1 and Edgardo Saucedo1
1. Photovoltaic Group, Electronic Engineering Department, EEBE/ETSEIB, Polytechnic
University of Catalonia (UPC), Barcelona, Spain
2. Solar Energy Materials and Systems Group, Catalonia Institute for Energy Research
(IREC), Barcelona, Spain
Abstract
This presentation will review the latest progresses achieved on emerging thin film photovoltaic
technologies, mainly those related to inorganic materials with low dimensionality. Recently,
anisotropic materials related to the quasi-one-dimensional (Q1-D) Sb2(S,Se)3 system have
attracted a lot of interest from the thin film photovoltaic community, thanks to their unique
combination of electric and optic properties, that can be tuned by controlling the orientation
of the material. Playing with this concept, efficiencies above 10% have been demonstrated
recently, with the key advantage that the absorber can be synthesized at temperatures below
400 ºC. The presentation will start with an update of the most relevant inorganic materials with
low dimensionality developed until now, including the state-of-the-art of their efficiencies and
their main characteristics, with special emphasis in the latest developments achieved for Q1-D
Sb2(S,Se)3. Then, the future strategies to boost the efficiency above 15% will be presented,
including doping and alloying strategies, as well as the synthesis of these compounds under
exotic conditions. Finally, the incoming materials inspired by Sb2(S,Se)3 system, including
cationic and anionic substitution will be discussed, with special emphasis on their anisotropic
properties for photovoltaic applications.
Keywords
Thin film photovoltaic; Low dimensional semiconductors; Q1-D Sb2(S,Se)3; Chalco-halie
compounds.
Biography
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emphasis in technology transfer. From 2010 until 2020 he was the Deputy Head of the Solar
Energy Materials and Systems Laboratory at the Catalonia Institute for Energy Research (IREC),
Barcelona, Spain. Currently he is Full Professor of the Electronic Engineering Department at
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has been involved in more than 35 European, Industrial and Spanish Projects, has been the
coordinator of 4 FP7 and H2020 projects including KESTCELLS, STARCELL, INFINITECELL and CUSTOM –ART, and 4 national projects. He has supervised twelve PhD Thesis and
is currently supervising five more. He has an h factor of 42 (Scopus) and over 6500 citations,
and has been recently awarded with the ASEVA Toyota Award in 2020 and ICREA Academia
Award in 2021.

Page- 52

albedo
...let's reflect knowledge

RENEWABLEMEET2022

INTERNATIONAL CONFERENCE ON RENEWABLE AND SUSTAINABLE ENERGY

MARCH 21-23, 2022 | DUBAI, UAE

Solution Phase Synthesis of Inorganic Nanoparticle,
Films and Solar Cells
Rakesh Agrawal
Davidson School of Chemical Engineering, Purdue University, West Lafayette, IN 47906, Indiana
Abstract
Metal chalcogenides provide us with a class of inorganic semiconducting materials that are
quite useful for optoelectronic applications. In this talk, we will present the synthesis of several
chalcogenides, their films and devices. In particular, we will discuss our result related to
Cu(In,Ga)Se2, Cu2ZnSnSe4, AgInSe2 and their derivatives. We will also present the synthesis
of Cu3VVI4 class of materials and their improved optoelectronic properties for devices such
as solar cells. Finally, we will discuss the chemistry behind the versatile amine-thiol solvents,
which are capable of dissolving a large number of metals and salts providing us with molecular
precursor inks for the synthesis of chalcogenide nanoparticles and thin films. As an illustration,
we will show its ability to tune synthesis of Pb chalcogenide particles in sizes ranging from a
few nanometers to micrometers.
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An Ecosystem for Optimising the Design of
Photovoltaic Plants for Prosumers
João Murta-Pina1,2,*, Francisco Oliveira3, Miguel Santos4, Fernando Monteiro1,2, Samuel
Moraes1, André Mora1,2, Sofia Correia1, Luís Romba-Jorge1,2, Higino Vieira3, Ana Domingos3,
Jorge Ruivo3, Pedro Santos4
NOVA School of Science and Technology, Campus da FCT NOVA, 2829-516 Caparica,
Portugal

1

Centre of Technology and Systems, UNINOVA, Campus da FCT NOVA, 2829-516 Caparica,
Portugal

2

Digitalmente, Rua Padre Donaciano Abreu Freire Nº 43 R/C A, 3860-384 Estarreja, Portugal

3

Engibase - Engenharia e Construção Lda., R. Recosta 31 A, 2830-277 Barreiro, Portugal

4

Abstract
Feed-in tariffs (FiT) allowed the developmentof the renewable energy sector, particularly
photovoltaics (PV). This was achieved in several countries by paying PV generation well
above the end-user energy tariff, allowing recovering investments in relatively short times.
Nevertheless, the end of FiT poses new challenges to PV design, particularly when selfconsumption schemes are considered. Unlike in the previous models, where all generation
was sold to the grid, exploring the investments is now dependent on the 15 minutes average
balance between the photovoltaic production and the prosumer demand, and not only on the
former. Those balances must be predicted in the design stage for the whole investment horizon,
which typically accounts for several years.
The optimal design of PV plants thus requires a variety of knowledge in addition to the
electrical and mechanical design, such as economic analysis of investments, forecasting
techniques, optimization with multiple goals, restrictions, and nonlinearities, or risk analysis,
among others. It also requires the availability to run multiple simulations, which are usually
performed with reference software packages (e.g. PV*SOL or PVsyst). In these tools, the
designer is responsible for defining the PV matrix configurations that are tested in several
iterations to find the optimal power. A new simulation must be defined and run for each tested
configuration.
The above scenario has two adverse consequences. On one hand, a higher rigor in the design
stage limits the availability for promoting photovoltaic investments near prospective clients,
in a market characterized by the existence of several micro-enterprises that design, supply
and maintain those plants. On the other hand, clients are often unable to assess a priori the
quality of the proposed investments and must rely on the indicators that are presented by PV
promoters.
An ecosystem for optimizing the design of photovoltaic plants is proposed in this work,
addressing and solving all the previous challenges. It is named PV SPREAD, and the hardware
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and software technological framework developed around this concept aims to support
promoters at all stages of the PV design, particularly automating the optimization of the plant,
according to defined economic criteria. It also provides a quality label for clients and includes
a portable, low-cost energy analyzer to measure load diagrams, an image processing module
to assess shadowing impacts, and an artificial intelligence-based optimizer of the PV plant,
among others. Case studies are presented to assess the performance of the ecosystem.
This work is developed under the frame of the Portuguese National Programme Portugal 2020,
in the PV SPREAD project (reference AAC n.º 31/SI/2017).
Keywords
Photovoltaics; Self-consumption; Artificial Intelligence; Automated Design.
Biography
João Murta-Pina is a Professor at NOVA School of Science and Technology (FCT NOVA),
from NOVA University of Lisbon, and a Senior Researcher at the Centre of Technology and
Systems, from UNINOVA institute, both in Portugal. His research interests include applied
superconductivity, automation of photovoltaic design, and thermal energy storage by phasechange materials, as well as the application of artificial intelligence methodologies for
optimization in the previous contexts. He is the coordinator of the MSc program in Renewable
Energy Engineering, at FCT NOVA, and he is currently chairing the COST Action CA19108,
Hi-SCALE (High-Temperature SuperConductivity for AcceLerating the Energy Transition).
João Murta-Pina is the director of the national project PV SPREAD project, also involving
two Portuguese companies, that aims to develop an ecosystem to support promoters in all the
stages of photovoltaic design.

Page- 55

albedo
...let's reflect knowledge

RENEWABLEMEET2022

INTERNATIONAL CONFERENCE ON RENEWABLE AND SUSTAINABLE ENERGY

MARCH 21-23, 2022 | DUBAI, UAE

Data Driven Failure Prediction of Wind Turbine
Components
James Carroll*
Department of Electronic and Electrical Engineering, University of Strathclyde, Glasgow,
Scotland
Abstract
With the upscaling of commercial offshore wind turbines, drivetrain configurations have
changed. The current portfolio of offerings from the leading offshore OEMs tend towards low
and medium speed drivetrains. However, this latest generation of offshore turbines have a large
amount of reliability and failure diagnostic uncertainty, since most of the installed capacity
has been operating for a short period of time. At the same time, operational experience and
historical data is constantly gathered from older wind turbines with high speed drivetrains. In
an ideal world operational data from legacy turbines could be used to predict failure and/or
inform reliability decisions for the latest generation of low and medium speed wind turbines.
Whether reliability and failure diagnosis/prognosis learnings from legacy turbines can inform
the reliability and failure diagnosis/prognosis of the latest and next generation of turbines is
an open research question. Understanding how lessons can be learnt and transferred between
different types of drivetrain technologies is a key research challenge, which can inform the
operation and maintenance process, subsequently reducing the cost of energy for offshore
wind.
In this talk Dr Carroll will provide a comparative overview of the different drivetrain
configurations of installed wind turbines and will provided and identify key differences in
terms of design and condition monitoring. Additionally he will provide an overview of how
wind turbine component failure can be predicted using signal processing and machine learning
techniques, lastly he will explore if and how operational data from legacy turbines can be
used to predict failure and/or inform reliability decisions for the latest generation of low and
medium speed wind turbines.
The research completed to provide content for this talk was funded by the following EPSRC
research grant: EP/T031549/1
Keywords
Wind Energy; Maintenance; O&M; Data; Failure; Reliability.
Biography
Dr James Carroll is a Reader (Associate Professor) in the Department of Electronic &
Electrical Engineering at the University of Strathclyde. He is also the Academic Manager
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of the UK Wind and Marine Energy Systems and Structures Centre for Doctoral Training.
He obtained his PhD in Wind Energy Maintenance Modelling and Turbine Reliability from
the EPSRC Wind Energy Systems CDT, hosted at the University of Strathclyde. Following
his PhD he was awarded an EPSRC Doctoral Prize to research “data driven wind turbine
component failure and remaining useful life prediction”. Since 2017 he has received funding
from EPSRC, H2020, Innovate UK and Industry to continue carrying out research in the areas
of wind turbine reliability, maintenance modelling, data driven component failure prediction
and novel wind turbine development. Before his time at the University of Strathclyde Dr
Carroll worked for a wind turbine developer in Germany and a wind turbine manufacturer and
operator in both Germany and Denmark.
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Hydrogen Production via Formic Acid Photocatalytic
Decomposition Overcopper-Iron-Based Materials
Under Visible Light
Houeida Issa Hamouda, Hanen Abdellia,b, Juan-pablo Bolletac, Antoine Maignanc, Christine Martinc, Mohamad El-Roz*a

aLaboratoire Catalyse et Spectrochimie, Normandie Université, ENSICAEN, UNICAEN,
CNRS, 14050 Caen, France
bCentre de Recherches et des Technologies de l’Energie (CRTEn), Université de Tunis
cLaboratoire CRISMAT, Normandie Université, ENSICAEN, UNICAEN, CNRS, 14050
Caen, France
Abstract
Hydrogen represents a clean and promising energy vector which can efficiently replace the
widely used fossil fuels (coal, oil, and natural gas). However, hydrogen generation from
renewable sources under mild conditions and its storage in a safe and reversible manner
remain challenging []. In this respect, formic acid (FA), as a Liquid organic hydrogen carriers
(LOHCs), is a promising candidate for hydrogen storage due to its significant hydrogen content
(4.4 wt%), low toxicity, liquid state and low flammability for transport []. FA decomposition
could proceed by two ways: (1) dehydrogenation (HCOOH → H2 + CO2) and (2) dehydration
(HCOOH → CO + H2O). The latter pathway has to be avoided due to the CO poisoning effect
of the fuel cell. Thereby, the selective photocatalytic dehydrogenation of FA under visible light
and ambient temperature has recently emerged as an outstanding alternative to the traditional
thermal catalysts widely applied in this reaction []. In this study, the photocatalytic activity of
copper iron-based materials is investigated during the photo-reforming of formic acid (FA)
under visible light and at room temperature. Two cost-effectives materials are considered and
tested using FTIR operando technique: the copper incorporated ferrite (CuxFe3-xO4 with x
= 0, 0.25, 0.75, 1 and 2) and the mechanical mixture of Cu2O and Fe3O4. The dispersion,
oxidation state and photo-electrochemical properties of these materials are studied by XRD,
EDX-SEM, DR-UV-Vis, XPS and cyclic voltammetry. A synergetic effect was observed for
the copper-rich ferrite samples (CuxFe3-xO4 with x ≥1) as well as for the mechanical mixture
of Cu2O and Fe3O4 with high dehydrogenation selectivity and stability during the FA photoreforming. Our study opens up a new route to the design of a low-cost photocatalytic system
for visible-driven photocatalytic dehydrogenation of FA at room temperature.
Keywords
Photocatalysis; operando; copper-iron based materials; dehydrogenation.
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New Hybrid Zeolite-Polymer Materials for
Membranes’ Applications
Rita Zakhia Douaihy, Houssein Nasrallah, Alexandre VIMONT, Philippe BAZIN*, Mohamad
EL-ROZ*
Normandie Univ, ENSICAEN, UNICAEN, CNRS, Laboratoire Catalyse et Spectrochimie, 6,
boulevard du Maréchal juin, 14050 Caen, France
Abstract
In the last decades, mixed matrix membranes (MMMs) emerged to be excellent alternatives for
polymeric and inorganic membranes since they combine the selective separative and adsorptive
characteristics of the inorganic porous fillers and the mechanical and properties of the polymer
matrices. Such synergic effects give rise to outstanding performances, exceeding Robeson’s
upper bound for gas separation [1]. If the synthesis of MMMs has been extensively studied
and elaborated, however some limitations still exist. They result from (i) the heterogeneous
dispersion of the inorganic filler leads to limited accessibility to its pores, (ii) the undesirable
defect between the organic matrix and inorganic particles leading to the non-homogeneous
coverage [2]. To overcome these limitations, a new alternative synthesis approach is proposed
for mixed matrix membranes (MMMs). We report zeolite-polymer based core-shell materials
with hierarchical porosity via photopolymerization of trimethylolpropane triacrylate monomer
(TMPTA) under UV-visible irradiation, using bifunctional silane-based photoinitiator (SPI-1)
[3] as a coupling agent. The accessibility of the pores of the zeolite (core) was investigated
first by N2 adsorption/desorption and then by other probe molecules studied by FTIR
spectroscopy. Interestingly, the reproducible results reveal that the accessibility to the zeolite’s
core micropores is preserved with around 90 %. Additional tests in ethanol/water separation
reveal that the newly synthesized hybrid materials could be used as seeds for the synthesis of
membranes, that can be applied particularly in the separation of ethanol and water.
Keywords
Hybrid materials; Zeolites; Polymer; Dehydration.
References
1. Ebadi, A., S. Mashhadikhan, and H. Sanaeepur, Progress in Materials Science Substantial
breakthroughs on function-Led design of advanced materials used in mixed matrix membranes
(MMMs): A new horizon for efficient CO2 separation. Prog. Mater. Sci, 2019. 102: p. 222295.
2. Wang, S., et al., Advances in high permeability polymer-based membrane materials for CO2
separations. Energy & Environmental Science, 2016. 9(6): p. 1863-1890.
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3. Douaihy, R.Z., et al., Synthesis of silica-polymer core-shell hybrid materials with enhanced
mechanical properties using a new bifunctional silane-based photoinitiator as coupling agent.
Materials Today Communications, 2021: p. 102248.

Figure 1: Schematic representation of the synthesis of zeolite-polymer hybrid materials.

Biography
Rita Zakhia Douaihy received her Master’s degree in inorganic chemistry from the American
University of Beirut (AUB) in 2016 where she worked on the synthesis of zeolitic imidazolate
frameworks (ZIFs) via the reaction-diffusion framework (RDF). Currently, she is completing
her PhD at Laboratoire Catalyse et Spectrochimie (LCS, Caen) in France. Her central research
interests include the synthesis of core-shell materials, particularly zeolite-based hybrid
materials via the photopolymerization of acrylate monomer on the surface of the zeolites for
the dehydration of ethanol. Her main expertise focuses on understanding the mechanisms of
adsorption and characterization by IR spectroscopy. Her recent work has been published in
Wiley online Library, Elsevier and ACS.
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Analysis of Heat Transfer Performance and Thermal
Characteristics of Hybrid nanofluids via Application of
Fractional Model
Talha Anwar1, Poom Kumam1,2,*
1Department of Mathematics, Faculty of Science, King Mongkut’s University of Technology
Thonburi, 126 Pracha-Uthit Road, Bang Mod, Thung Khru, Bangkok 10140, Thailand
2Center of Excellence in Theoretical and Computational Science (TaCS-CoE), Science
Laboratory Building, Faculty of Science, King Mongkut’s University of Technology Thonburi
(KMUTT), 126 Pracha-Uthit Road, Bang Mod, Thung Khru, Bangkok 10140, Thailand
Abstract
Hybrid nanofluids are considered to be the latest nanotechnology innovation because of
their remarkable physical and mechanical properties. Recently, researchers have shown great
interest in evaluating the thermal behavior of different hybrid nanoparticles during multiple
flow situations. The core determination of this study is to investigate the augmentation in
the radiative heat transfer rate of--hybrid nanofluid specifying a flow over an inclined plate
subject to ramped heating and heat generation/consumption effects. The flow of considered
hybrid nanofluid is developed due to the ramped motion of the inclined plate that encounters
the magnetic effects and immersed in a porous material. The fractional form of energy
and momentum equations is obtained by employing the concept of the Atangana-Baleanu
fractional derivative. Some unit-free quantities are introduced and the Laplace transform
method is operated to construct the exact solutions of these equations. The noteworthy physical
significance of involved parameters is discussed with the aid of graphical illustrations. To
analyze the behavior of shear stress and heat transfer rate, numerical computations are tabulated
in terms of skin friction coefficient and Nusselt number. All the figures and tables are prepared
for both ramped and isothermal boundary conditions to highlight the impacts of the ramped
heating condition and ramped motion of the inclined plate. It is observed that a water-based
hybrid nanofluid that contains equal proportions of and nanoparticles exhibits an improvement
of 6.14% in the heat transfer rate. The motion of hybrid nanofluid is retarded by fractional and
inclination parameters, whereas the thermal radiation parameter serves as a flow supportive
factor. Moreover, it is realized that ramping of the boundary surface and the fractional modelare
more effective for enhancing the heat transfer rate and limiting the shear stress. This result
accentuatesthe significance of ramping technique in achieving a faster cooling rate and better
flow control for variousengineering applications.
Keywords
Hybrid nanofluid; Heat Transfer Performance; Fractional Model; Thermo-physical features.
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Biography
Talha Anwar received BS (Hons.) degree from University of Sargodha, Pakistan,and degree of
MS in mathematics from COMSATS UniversityIslamabad, Pakistan. Currently, he is pursuing
his Ph.D.degree with King Mongkut’s university of technology Thonburi, Bangkok Thailand.
Recently, he has joined Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany for a
six-month research visit. He has published more than 20 research articles in well reputed
international Journals. He has presented his work in 3 international conferences. His research
interests include modeling and simulation, Nanofluids, Computational fluid dynamics, Heat
transfer, magnetohydrodynamics, fractional calculus, and Hybrid nanofluids.
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Environmental Impact Assessment- An Oil and Gas
Industry Perspective
Nabil Abdel Jabbar*, Ameera Sajjad
Department of Chemical Engineering, American University of Sharjah, PO Box 26666,
Sharjah, UAE
Abstract
The purpose of this study is to implement the knowledge obtained from literature in a case
study of oil refinery and to illustrate the methods employed to calculate air emission, municipal
solid waste and waste water in an oil refinery complex. Crude oil optimized, effective waste
management is essential to petroleum refinery operations. It helps minimizing risk to both
people and the environment, enhances resource utilization, and can also reduce costs. Many
countries have detailed legislative requirements and control systems that apply to all aspects
of waste management, while others have less regulatory oversight and guidance. This study
illuminates the importance of characterization of refinery waste streams, to enable regulatory
classification, as well as the identification of potential health, safety or environmental risks
related to waste storage, transport, processing and disposal. The technique opted is the mass
balance approach based on stoichiometric reaction of main constituent element which later
on is implemented on every possible unit available. Afterwards, the summation of general air
emission equation is implemented. The waste specifically municipal solid waste is calculated
on both wet and dry basis. This is done to obtain energy content from them. The waste water
treatment plant info graphic diagram is provided, that portrays the schematics. The calculation
for chemical oxygen demand is done for sample. The emission from air is at border line for the
base case and need standard emission control faculties as per standards.
Keywords
Oil refinery; Waste management; Emission control.
Biography
Nabil Abdel Jabbar is currently a professor at the department of chemical engineering at
American University of Sharjah, United Arab Emirates. He received his PhD degree from
University of Michigan-Ann Arbor in 1996 and his BS and MS from Kuwait University in
1986 and 1990, respectively. He worked as an assistant professor and associate professor at
Jordan University of Science and Technology from 1996-2004. His major areas are process
engineering, synthesis and optimization, and green engineering. He has published over 65
publications in high-impact international scientific journals and international conference
proceedings. Prof. Abdel Jabbar is the recipient of Fulbright Scholar Research Award in 2002
and Hisham Hijawi Award for Applied Sciences on Informatics and Energy in 1999. He is a
member of the editorial board of an International Journal of Modern Nonlinear Theory and
Applications, a senior member of AIChE, and a member of several organizing and technical
committees of international and local conferences.
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Next Generation Solar Cells: Which One Will Win the
Race?
Hongxia Wang*
School of Chemistry and Physics, Queensland University of Technology, Australia
Abstract
Development of cost-effect renewable energy to meet the increasing global demand for
energy is one of the biggest grand challenges in 21st centenary. Among the different types
of renewable energy technologies that have been developed, photovoltaics (PV) technology
that can generate electricity by harnessing sunlight is one of the fastest growing sectors in the
renewable energy market. Large scale application of photovoltaics (PV) in practice requires
the solar energy to be cost effective, and at the same time solar panels that are light weight
and flexible are attractive to power portable or mobile electronic device such as mobile phone,
laptops, car etc. In the past three decades, different types of PV technologies attempting to
overcome the issues of commercial crystalline silicon solar cells have been developed. These
next generation PV technologies incudes dye-sensitized solar cells, organic solar cells, thin
film solar cells as well as perovskite solar cells aim to deliver cost-effective solar electricity
with the potential to be made on flexible substrate to meet different needs in practice. In my
talk, I will show the progress of these next generation PV technologies, share my views of their
pros and cons, as well as the roadmap towards commercialisation.
Biography
Dr. Hongxia Wang is a full Professor at Queensland University of Technology (QUT),
Australia and a theme leader in two research centres at QUT (Centre for Materials Science and
Centre for Clean Energy Technology and Practice). Her research has been primarily focus on
development of new routes to enhance performance and stability of next generation solar cells
and energy storage devices. She has carried out extensive research in the area of dye/quantum
dots sensitized solar cells, perovskite solar cells, CZTS based thin film solar cells as well as
supercapacitors, batteries. She has published over 160 peer-reviewed scientific articles with
total citation over 5000 times and two book chapters to date. She has h-index=43.She is also
inventor of four patents in the area of energy materials.
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Harnessing Thermal Waste Heat – Towards a
Sustainable Future
Chua Kian Jon*
Department of Mechanical Engineering; National University of Singapore, Singapore
Abstract
This presentation highlights the novel development of two smart quad-generation plants,
whereby all four key resources are generated simultaneously using a single, integrated system
in an energy efficient manner, through maximizing the recovery of its generated waste energy.
Specifically tailored for tropical countries, the plants can contribute to greater energy and
cost savings, and is also more space-efficient. More importantly, it can significantly reduce
energy consumption by 30 per cent or more and potentially trim the amount of carbon dioxide
emitted to the environment by 2 to 4 per cent for countries at business-as-usual levels while
meeting varying needs of electricity, potable water, cooling and heating The first smart plant
uses natural gas as the main energy source to power micro turbines to produce electricity.
Waste heat from exhaust gas generated in the process is efficiently recovered and channelled
back to power chillers to produce chilled water, which is required to cool and dry air for airconditioning. The plant is also able to recycle waste water of any kind to produce portable
water. Hot water or steam can also be produced by tapping into the waste heat generated from
the plant. The second plant harvests the ultra-low cold energy recovered during LNG to CNG
conversion. The system further incorporates cold-energy storage which subtly releases its cold
energy for chilled water conversion, electricity production, water harvesting from ambient
air, and air conditioning. The innovative aspect of both plants entailsthe cascading of waste
energy recovery to produce invaluable utilities in the smartest manner. Both quad-generation
plants can be expected to fulfil the demand of energy conservation and emission reduction
duringnormal operation, as well as during peak-load demands to strengthen the energy-waterenvironmental nexus.
Biography
Dr Chua Kian Jon is currently an Associate Professor with the Department of Mechanical
Engineering, National University of Singapore. He has been conducting research on renewable
energy systems and heat recovery systems since 1997. He has conducted both modelling and
experimental works for specific thermal energy systems. He is highly skilled in designing;
fabricating; commissioning and testing many sustainable energy systems to provide for heating,
cooling and humidity control for both small and large scale applications. He has more than 200
international peer-reviewed journal publications, 6 book chapters and tworecent monographs
on advances in air conditioning (https://www.springer.com/gp/book/9789811584763 and
https://www.springer.com/gp/book/9783030808426). He was highlighted among the top 1%
of scientists in the world by the Universal Scientific Education and Research Network and
top 0.5% in the Stanford list of energy researchers. His works has garnered more than 11,000
over citations with a current h‐index of 55. Further, he owns more than 10 patents related to
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several innovative cooling and dehumidification systems. On a regular basis, he has been
invited to deliver many plenary and keynote talks on his research findings. He is the Principal
Investigator of several multi-million competitive research grants. Additionally, he has been
awarded multiple local, regional, and international awards for his breakthrough research
endeavours.
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Self-gating in Semiconductor Electrocatalysis
Zheng Liu*

Nanyang Technological University, Singapore
Abstract
The semiconductor-electrolyte interface dominates the behaviors of semiconductor
electrocatalysis, which has been modeled as a Schottky-analog junction according to the
classic electron transfer theories. However, this model cannot be used to explain the extremely
high carrier accumulations in ultrathin semiconductor catalysis observed in our work.
Inspired by the recently developed ion-controlled electronics, we revisited the semiconductorelectrolyte interface and unraveled a universal self-gating phenomenon through micro-cell
based in-situ electronic/electrochemical measurements to clarify the electronic-conduction
modulation of semiconductors during electrocatalytic reaction. We further unveiled a surface
conductance mechanism under self-gating and demonstrate that the type of semiconductor
catalysts strongly correlates and their electrocatalysis, i.e., n-type semiconductor catalysts
favor cathodic reactions such as hydrogen evolution reaction (HER), p-type ones prefer anodic
reactions such as oxygen evolution reaction (OER), and bipolar ones tend to perform both
anodic and cathodic reactions. Our study provides a new insight into the electronic origin
of semiconductor-electrolyte interface during electrocatalysis, paving the way for designing
high-performance semiconductor catalysts.
Biography
Zheng LIU is an associate professor at Nanyang Technological University, Singapore. He works
on the synthesis of high-quality and large-size novel 2D monolayers, especially transition metal
dichalcogenides (TMDs) and their applications in catalysis and electronics. He has published
>300 papers with total citations > 35,000 and H-index of 93. He was the finalist of the World
Technology Award in Energy category in 2012. In 2013, he was awarded the prestigious
Singapore NRF Fellowship and the elite Nanyang Assistant Professorship. He was awarded
ICON-2DMAT Young Scientist Award and the prestigious Singapore Young Scientist Award
in 2018. He was named Materials Research Society of Singapore Chair Professorship in 2019
and awarded Asia’s Rising Scientists and the Nanyang Research Award (Young Investigator)
in the same year. He was the highly cited researcher from 2018 - 2021.
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Feasibility Study on Energy Supply Chain Combining
Renewable Energy and Hydrogen
Akira Nishimura*
Mie University, Japan
Abstract
It is focused on renewable energy as one of solution for the global warming problem in the
world. The renewable energies such as solar and wind are known as time variability energy
source. In addition, it can be thought that the location having the good climate condition to obtain
high power output of photovoltaic and wind turbine doesn’t match the consumer’s habitation.
Therefore, we have to solve the problems of time and distance gaps in order to diffuse the
use of renewable energy. This study proposes the energy supply chain combining renewable
energy and hydrogen. Hydrogen can preserve the electric energy as a chemical energy and
can be transported to the remote consumer. Since there are many types of hydrogen carrier,
we have to clarify the optimum hydrogen carrier. Therefore, this study aims to investigate the
energy supply chain combining renewable energy and hydrogen comparing hydrogen carriers
from the viewpoint of energy efficiency, CO2 emission and resilience. This study investigates
compressed hydrogen, liquefied hydrogen, methanation, organic hydride and ammonia as
hydrogen carrier. This study evaluates the power output of gas turbine as a fuel as well as the
reduction of gasoline by the use of hydrogen for fuel cell vehicle.
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Fundamentals of Supercritical CO2 Fluid Based Energy
& Storage Systems
Lin Chen1,2,*

Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing 100190,
China University of Chinese Academy of Sciences, Beijing 100049, China

1
2

Abstract
Superceritical CO2 fluid has been proposed and used in energy and storage system in recent
years. One typical system is the Brayton cycle that supports for high temperature power
generation and energy conversion. Also, supercritical CO2 is one working fluids in energy
storage systems, such as the compressed air energy storage systems. In such systems, several
key processes happen as the fluid goes across the critical region: (1) compressibility changes
in the near-critical region; (2) complicated phase transition process in the heat exchanger and
compressing/expanding processed; (3) thermodynamic problems in the cycles and efficiency
connections between those aspects and the overall performances using supercritical fluid.
Those fundamental aspects of supercritical CO2 fluid led to the research of cross-critical
region physics and thermodynamic processes. In this study, the key procedures of those energy
applications will be discussed. Then the critical process of the cross-critical transition will be
analysed in a thermodynamic viewpoint. Experimental methods and measurement techniques
using interferometer system will also be introduced as a useful tool in the fundamental study
of supercritical CO2 process, which is also used to analysis the detailed dynamic behaviors of
supercritical convection and jet flow process.
Keywords
Energy system; Supercritical fluid; CO2; Thermodynamic problem.
Biography
Dr. Lin Chen is now a full professor in the Institute of Engineering Thermophysics, Chinese
Academy of Sciences and jointly at the University of Chinese Academy of Sciences, China. He
is currently one Board member of Experts Commission of China Energy Society. He obtained
his B.E and PhD in Mechanics (Energy and Resources Engineering) from Peking University.
He was previously a JST-CREST and JSPS Research Fellow and an Assistant Professor in
Tohoku University, Japan. His current research topics include energy resources, supercritical
fluids, soil remediation, advanced measurement technologies. In recent years, he has authored
over 160 well-cited international journal papers and/or conference presentations, 16 patents
and 7 chapters, 3 books, including the most famous one on energy conversion (“Handbook
of Research on Advancements in Supercritical Fluids Applications for Sustainable Energy
Systems”, IGI Global, 2021, 821 pages). He revealed the heat transfer laws and stability
conditions of supercritical fluid based natural circulation, which is in the TOP5 most-cited list
of Elsevier. Recently, he is focused on CO2 based energy system and utilization processes. He
is a winner of the President Scholarship, National Scholarship (MOE), Elite Scholar (PKU)
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and many other honors/awards. He was the winner of the Young Scholar Award of the Asian
Union of Thermal Science and Engineering (AUTSE) in 2018 due to his contribution in supercritical
fluid thermodynamics. He is currently an Associate Editor of the ASME Journal of Nuclear Engineering and
Radiation Science and an Editorial Board member of the Journal of Supercritical Fluids (Elsevier).
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Fiber-based Wearable Energy Storage Devices
Zijian Zheng1, 2,*
Research Centre for Smart Wearable Technology, Institute of Textiles and Clothing, The
Hong Kong Polytechnic University, Kowloon, Hong Kong SAR, China
2
Research Institute for Smart Energy, The Hong Kong Polytechnic University, Kowloon,
Hong Kong SAR, China
1

Abstract
Wearable energy storage devices are indispensable corner stones for future wearable electronics.
Current energy storage technologies are based on materials and devices that are rigid, bulky,
and heavy, making them difficult to wear. On the other hand, fibers are flexible and lightweight
materials that can be assembled into different textiles and have been worn by human beings
thousands of years. Different from conventional two-dimensional thin films and foils, the threedimensional fibre and textile structures not only provide superior wearing ability, but also
much larger surface areas. This talk will introduce how our research group makes use of the
attributes of fibres for high-performance wearable energy storage devices. We will demonstrate
the strategies and discuss the perspectives to modify fibers and textiles for making wearable
capacitators and batteries with excellent mechanical durability, electrochemical stability, and
high energy/power density.
References
[1] Q. Huang, D. Wang, Z. J. Zheng*, Adv. Energy Mater. 2016, 6, 1600783.
[2] L. Liu, Y. Yu, C. Yan, K. Li, Z. J. Zheng*, Nat. Commun. 2015, 6, 7260.
[3] Y. Yu, C. Yan, Z. J. Zheng*, Adv. Mater. 2014, 26, 55085516.
[4] Y. Yang, Q. Huang, L. Niu, D. Wang, C. Yan, Y. She, Z. J. Zheng*, Adv. Mater. 2017,
160667.
[5] J. Chang, Z.J.Zheng* et al., Nat. Commun. 2018, 2018, 9, 4480.
[6] J. Chang, Q. Huang, Y. Gao, Z. J. Zheng*, Adv. Mater. 2021, 2004419
[7] J. Chang, Q. Huang, Z. J. Zheng*, Joule 2020, 4, 7, 1346-1349.
Keywords
Energy storage; flexible battery; flexible supercapacitor; wearable electronics
Biography
Prof. Zijian Zheng is currently Full Professor at the Institute of Textile and Clothing (ITC)
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at The Hong Kong Polytechnic University. His research interests are surface and polymer
science, nanofabrication, flexible and wearable electronics. Prof. Zheng received his B. Eng. in
Chemical Engineering at Tsinghua University in 2003, and PhD in Chemistry at University of
Cambridge in 2007 (Supervisor: Prof. Wilhelm T. S. Huck). In 2008, he worked as postdoctoral
researcher with Prof. Chad A. Mirkin at Northwestern University. He joined ITC as Assistant
Professor in 2009, and was promoted to tenured Associate Professor in 2013 and Professor in
2017. He has published >100 papers in high-impact international scientific journals including
Science, Nat. Materials, Nature Communications, Advanced Materials, Journal of the America
Chemical Society, Angewandte Chemie. He also files 40 patents and is recipient of more than
20 academic awards. He serves as Guest Editor of Advanced Materials and Small, and Editorin-Chief of EcoMat, a flagship open-access journal in green energy and environment published
by Wiley. He is elected as Founding Member of The Young Academy of Sciences of Hong
Kong.
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Dynamic Performances of Wind Turbine Supporting
Structures Under Multi-Hazard Loading and Disaster
Mitigation Study
Kaoshan Dai*

Sichuan University- Hong Kong Polytechnic University, Institute for Disaster Management
and Reconstruction, Hong Kong
Abstract
Wind power technology has been developed rapidly as one of most mature renewable
energy solutions. China has been the top one wind power installation countries in the world
since 2010 with 35% global sharing currently. The Carbon Neutral Strategy was proposed
by Chinese government in 2020 and a great positive impact has been observed in the wind
energy market. As the supporting structure of wind turbine, wind turbine towers are tall and
slender. In their service period, these structures are under multiple dynamic loads including
wind loading, earthquakes, and vibration induced by blade rotation. For those offshore wind
turbine towers, wave and hydraulic loads should be carefully considered as well. Therefore,
it is necessary to have a systematic study on the tall and slender wind turbine supporting
structures under multiple dynamic loads in order to promote their design and reduce the risk of
structural failures. In this talk, 10-year wind turbine tower studies of our group are summarized.
Research work including field testing of wind turbine towers and structural health monitoring,
structural failure mechanism of wind turbine towers under earthquake and wind loads, as well
as vibration depression technology development, which is one of main research efforts of our
group, are introduced.
Biography
Kaoshan Dai is a full professor and Head of the Department of Civil Engineering, Sichuan
University, Chair of the Faculty Academic Committee, Sichuan University- Hong Kong
Polytechnic University Institute for Disaster Management and Reconstruction, China. He
obtained his Ph.D. from University of North Carolina in 2009and worked at the Department of
Civil and EnvironmentalEngineering, University of North Carolina from 2009 to 2011. He also
has short time working experiences in a risk management company ImageCat Inc., California,
USA. In 2011 he joined Tongji University, Shanghai, Chinaas an Associate Professorand
Assistant Dean at the College of Civil Engineering. He worked in Tongji University and the
State Key Laboratory of Disaster Reduction in Civil Engineering at Shanghai for seven years
before he joined Sichuan University in 2018. His research interests include wind turbine
infrastructure resilience, application of sensing techniques for civil structure monitoring,
vibration control, and post-disaster evaluation. He has presided over more than 20 research
projects, including three projects from National Natural Science Foundation of China.Up to
now, he has published more than 130 journal papers, and holds more than 20 Chinese patents.
He is the editorial board member of the World Earthquake Engineering and Sichuan Building
Science.
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Design and Analysis of a Floating Overhead Power
Transmission System for Offshore Energy Development
Hongzhong Zhu1,*, Changhong Hu1
Research Institute for Applied Mechanics, Kyushu University, Kasuga-koen 6-1, Kasuga,
Japan

1

Abstract
In this study, a floating overhead power transmission system (FOPTS), which has the potentiality
to reduce the electricity transmission cost for offshore renewable energy development, is
studied. In the design, a sheave mechanism is applied to mount one end of conductor on
its supportive tower so that the coupling effects between the conductor and its supportive
towers are reduced. Then, a mathematical optimization approach, which can take account of
the placement of system's natural frequencies to avoid first-order wave excitation, is presented
to design the floating foundation and the conductor. Numerical analysis of the mechanical
system consisting of an onshore bottom-fixed tower, three floating towers, and an offshore
substation is studied using a fully coupled aero-hydro model. A harsh environmental condition
with a wind speed of 70 m/s a significant wave height of 14 m is studied with emphasis on the
wind-wave misalignment. The feasibility and issues of the system are discussed based on the
time-domain simulation.
Keywords
Floating overhead power transmission system; tension-leg platform; mathematical optimization
approach; multi-body dynamics.
Biography
Dr. Hongzhong Zhu is an assistant professor of Research Institute for Applied Mechanics,
Kyushu University, Japan. He received his Master Degree of Informatics from Kyoto University
in 2011, and Doctoral Degree of Electrical Engineering from The University of Tokyo in
2014. After conducting postdoctoral research at the University of Tokyo for a short period
of time, he joined Kyushu University and engaged studies on renewable energy in 2015. His
research interests include control theory and application, convex optimization, multi-body
dynamics, floating offshore wind turbines, and hybrid wind-wave energy system. His research
is interdisciplinary and had published 27 peer-reviewed papers in different research fields.
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The Possibilities and Limitation of our Research for
Body Composition with Bioelectrical Impedance
Analysis
Nagato Katsura
Kobe University Graduate School of Medicine, Department of Disaster and Emergency
Kobe, Japan
Abstract
Background & aim The prognostic factor of cancer cachectic population has been researched
for a long time, however, we have not yet had outstanding one. Recently, researchers have
focused on body composition measured by Bioelectrical Impedance Analysis(BIA) in which
data has been collected by measuring the impedance of body water and cell membranes. Phase
angle(PhA) calculated with reactance and resistance of cell membrane is a good tool to use when
assessing the nutritional status and, especially, the promising marker for clinical prognosis of
patients with cancer. The aim of this study was to evaluate the predictive utility of PhAs which
and how are mediated by several BIA factors and other anthropometric parameters, such as
calf circumference(CC) length, for the prognosis of patients with cancer cachexia.
Material&Methods In total, 161 consecutive patients (both outpatients and inpatients) for
whom the stage of cancer cachexia was determined from July 2019 to December 2022 in
Mukaijima private Hospital, were included in this retrospective cohort study. Their mean age
was 72.1 (standard deviation, 7.5) years; 99 were males and 72 females. Time-dependent
Cox proportional-hazards regression (adjusted for age and sex) was performed to assess the
following: 1) the association between potential mediators and mortality; 2) the association
between five PhAs and statistically significant mediators from 1); and 3) the association
between the five PhAs and mortality. Finally, Kaplan-Meier survival curves were compared
between two groups based on patients’ median baseline ratio of extracellular water (ECW) to
total body water (TBW) using a log-rank test.
Results The ECW/TBW ratio (hazard ratio [HR] per 1-interquartile range [IQR] increase: 2.87;
95% confidence interval [CI]: 1.46, 5.46; p<0.001) and skeletal muscle mass index (SMI; HR
per 1-IQR increase: 0.67; 95% CI: 0.51-0.89; p=0.001) were associated with mortality. All five
PhAs were associated with the ECW/TBW ratio (p<0.001). Before adjustment for the ECW/
TBW ratio, all five PhAs were associated with mortality (p<0.001); after adjustment, only the
PhAs of the left arm and the trunk were associated with mortality (p<0.05). The median survival
times in the low ECW/TBW groups (370 days; 95% CI: 168, not calculated) was significantly
longer than in the high ECW/TBW groups (101 days; 95% CI: 61, 219) (p<0.001).Conclusion
Although PhA was associated with mortality, this association was largely mediated by the
ECW/TBW ratio.
Keywords
Bioelectrical impedance analysis; body composition; phase angle; ECW/TBW
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Biography
Nagato Katsura, MD.PhD. of Kyoto university Graduate School of Medicine, Gastroenterological
Surgery, now belonged to Kobe University Graduate School of Medicine, Department of
Disaster and Emergency. Diploma of European Society for Clinical Nutrition and Metabolism,
(Sept. 2016).
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Designing Sustainable Cities: Integration of Renewable
Energy Sources and Cooperative Use of Distributed
Energy Resources
Hideo Ishii

Advanced Collaborative Research Organization, Waseda University, 513 Wasedatsurumakicho,
Shinjuku-ku, Tokyo 162-0041, Tokyo Japan
Abstract
As lots of countries declare a direction to carbon-neutral, full integration of renewable energy
resources and electrification of end use of energy are the key success factors to achieve this
ambitious target. I will talk about energy policy in Japan toward 2030 and 2050 as of 2021 along
with the world trend, Decarbonization, Decentralization and Digitalization. One of the most
important points is to establish an energy system accommodating various distributed energy
resources primarily on demand side and harmonizing them with variable renewable energy
sources such as wind power and photovoltaic power generation. I will present 10-year activities
and achievements in Japan after the Great East Japan Earthquake in 2011, specifically focusing
on Demand Response (DR) and Virtual Power Plant (VPP) as well as their commercialization.
In addition, a notion of sustainable smart cities has been attracting much attention. I will
introduce the methodology to design a smart city based on cooperative distributed energy
management systems to make maximum use of renewable energies. Expansion of the tool for
sector coupling, e.g., electric power system and transportation, will also presented.
Keywords
Carbon-neutral;distributed energy resources; distributed energy management; sector coupling.
Biography
Hideo Ishii joined Tokyo Electric Power Company (TEPCO) in 1988. He was a visiting
scientist in Massachusetts Institute of Technology from 1989 to 1991. He received Ph.D.
from the University of Tokyo in 1996. From 2010, he has been engaged in some major smart
grid related National projects in Japan as an organizer. He is now a Professor with Advanced
Collaborative Research Organization for Smart Society (ACROSS) at Waseda University. His
current activity is in Electric Energy System, especially regarding Demand Response (DR) and
integration of distributed energy resources (DER) including renewable energy. He has been
leading DR standards in Japan. Since August 2020, he has been a Chair of IEC TC 8 SC 8C.

Page- 78

albedo
...let's reflect knowledge

RENEWABLEMEET2022

INTERNATIONAL CONFERENCE ON RENEWABLE AND SUSTAINABLE ENERGY

MARCH 21-23, 2022 | DUBAI, UAE

Energy Harvesting Using Magnetic Domain Transition
in Thin-Film Strips
Tomoo Nakai

Industrial Technology Institute, Miyagi Prefectural Government, Japan
Abstract
A magnetic moment in a magnetic thin film behaves as if it is restricted in a 2-D sheet, due to the
strong demagnetizing force along the thickness direction of the film. The moment in the film
clustered by the exchange force and forms a certain pattern of magnetic domain. A formation
and variation of the pattern of magnetic domain is dominated by the internal magnetic energy
which is affected by the external field applied to the 2-D shape film. In this study, we utilize
the quasi-2D property of magnetic thin film toenergy generation and conversion using its
specific magnetic phenomenon.
Our previous research shows that a narrow rectangular shaped thin film element with inclined
in-planeeasy axis in 70 degrees has a typical characteristic of magnetic domain transition.
The transition phenomenon also controllableusing the surface normal field of the film. In
this presentation, we propose an application of the domain transition phenomenon that
iscontrolled by the specialfield to the energy generation and the energy conversion. We already
experimentally confirmed a parallel line adjacent many-bodyconfiguration of elementsthat the
typical transition property in each element appeared.The mutual magnetic interaction existed
within the many-body elements. This phenomenon is a fundamental physical one, which is
original and a first report. It is important for realizing a high-density device for realizing
theenergy generation and conversion using this transition phenomenon.
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Thermochemical Hydrogen Production via Sodium
Redox Cycle
Takayuki Ichikawa
Graduate School of Advanced Science and Engineering, Hiroshima University, 1-4-1
Kagamiyama, Higashi-Hiroshima, 739-8527, Japan
Abstract
In order to synthesize hydrogen from renewable energies with a reasonable cost (in Japan,
target cost for hydrogen production is about 2 USD/kg), thermochemical method is attracting
a significant attention because of expecting the scale merit. Of course, electrolysis is well
known as one of promising methods to synthesize H2 molecule. However, the production
cost depends on the electricity price and “capacity factor” of electrolyser. When we focus
on the renewable energy for the hydrogen production by means of electrolysis, a benefit of
the mass production is not perfectly expected because of the characteristic properties of its
two-dimensionality. Therefore, hydrogen production cost is difficultly decreased by using
electrolysis. On the other hand, the reaction cycles for water-splitting based on redox reactions
of metallic phase of Na are focused, which is composed of four reactions, that is hydrogen
generation by solid-liquid reaction, metal separation by thermolysis, oxygen generation by
hydrolysis, and phase transition of the metal, where we are able to expect to have the effect
of mass production. Although this cycle theoretically requires more than 1000 °C under the
thermodynamic equilibrium condition, the reaction temperature was successfully reduced to
below 500 °C by non-equilibrium techniques using phase transition from liquid to gas of Na
metal. With such a low temperature reaction, solar heat with heat storage devices is expected,
leading to much more reasonable cost for H2 production. As is well known that sodium oxides,
Na2O and Na2O2 show quite reactive properties to any kind of metals and ceramics at high
temperature conditions around 500 °C, it is quite difficult to control the target reaction, which
lead to serious corrosion of the vessel materials. In this work, thermodynamic analyses are
performed by using the parameters such as operating temperature and partial pressures of the
products obtained by the experiments to determine that the Na metal redox cycle is potential
hydrogen production technique as thermochemical energy storage. And some suitable way to
control this promising reaction by minimizing the corrosion effect would be demonstrated.
Keywords
Hydrogen production; Na redox reaction; non-equilibrium condition.
Biography
Dr. ICHIKAWA, Takayuki is a professor of materials engineering for energy conversion and
storage in Hiroshima university, Japan. He studied theoretical physics at Hiroshima univ., and
received his Ph.D in the field of low temperature physics at Hiroshima univ. in 2002. After
that, he slightly changed his field to experimental material research. He is focusing mainly
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on inorganic hydrogen storage materials, such as amide-imide systems, magnesium hydride,
ammonia, titanium hydride, ammonia borane, and carbon materials. In addition, his target is
widely dispersed into hydrogen production, ammonia production, development of novel type
electrode materials for Li-ion Battery. He recently starts to investigate the economic evaluation
of hydrogen production as well. His total citation number is about 5600, and H-index and
G-index are respectively, 38 and 65.
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Importance in Physical Separation for Creating
Environment Friendly Recycling Process
Shuji Owada

Departmentof Resources and Environmental Engineering, Faculty of Science and
Engineering, Waseda University, Okubo 3-4-1, Tokyo, Japan
Abstract
It is important to establish sound material cycle process for creating sustainable society and
technological development in compositional separation is required to realize an energy efficient
and/or environment friendly recycling process. Compositional separation technology is
roughly classified into two, “physical separation” and “chemical separation”,whose properties
could be written in Table 1. It is necessary to make best combination of the two technologies
for creating the sound material cycle process but the point must be further improvement of the
physical separation technology, in which the necessary energy and resources is much lower
than chemical separation.
Table 1 Property of two kinds of separation technologies

Property
Target
Theoretical background
Reliability
Environmental Impact
Toxic element

Physical Separation
(Mineral Processing)
Utilize crystal property without
destroying atomic configuration
Solid (Heterogeneous)

Chemical Separation
(Pyro- & Hydro-metallurgy)
Destroy atomic configuration by
melting and/or dissolving
Molecule/Ion (Homogeneous)

Low

High

Low

High

Low

High

As they are

Possible to be (de)toxified

Physical separation involves two kinds of technological processes, comminution and sorting.
Recent development of the former technology must be object specific comminution, such
as selective breakage at phase boundary by electrical disintegration, surface grinding, and
pretreatiment with heating-quenching and microwave irradiation, etc. Those of the latter one
must be sensor based sorting by utilizing various kinds of sensing systems, such as size, shape,
color recognition by visible light, XRT (X-ray transmission), XRF (X-ray fluorescence),
LIBS (laser induced breakdown spectroscopy) analyses, etc. Those novel technologies could
be called “Intelligent Comminution” and “Intelligent Sorting”, which could achievehigher
performance of compositional elements liberation in waste materials (artificial resources) and
higher speed and separation efficiency in compositional separation.
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This paper introducesseveral examples of recycling processes by applying the above
technologies, “Intelligent Comminution” and “Intelligent Sorting”, such as recovery of platinum
group metals from spent automobile catalyst, concentration of minor rare metals from spent
WEEEs (waste electrical and electronic equipment), mutual separation of scrap aluminum
alloys, and so on. Then, the paper finally demonstrates that the “Intelligent Comminution” and
“Intelligent Sorting” could realize an energy and resources efficient, in other word, environment
friendly recycling process to establish sound material cycle process.
Keywords
Intelligent Comminution; Intelligent Sorting; Liberation; Sensor based sorting
Biography
Born in 1956. He got a Doctor of Engineering from Waseda University in 1984. After being a
research associate, lecturer, associate professor, he became a professor of Waseda University
in 1995. In the university he was assigned to the posts of Director of Research Collaboration
and Promotion Center, Associate Director of Environmental Research Institute, and Vice-Dean
of School of Science and Engineeringtwice. Outside the university, he experienced many roles
in academic institutes, such as President of the Mining and Materials Processing Institute of
Japan (MMIJ), President of the Resources Processing Society (RPSJ) of Japan, and many
governmental committeeschairman and member in the field of recycling and environmental
science and engineering. He is also visiting professors of Univ. Tokyo, Tohoku Univ. and Akita
Univ. His present research interest is in (1)Liberation analysis of natural (mineral) and artificial
(waste) resources, (2)Development of new comminution process to improve liberation among
compositional elements, and (3)Application of solid phase separation technologies, in especial
sensor based sorting, to waste materials, e.g. E-waste, scrap automobiles, and other metal
bearing scrap materials.
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Private Financing into Green Energyprojects and GHG
Tax
Naoyuki Yoshino

Ph.D., Professor Emeritus Keio University, Tokyo, Japan
Former Dean and CEO of the Asian Development Bank Institute
Abstract
Investments in green energy projects are crucial to achieve the SDGs. In order to bridge the
green finance gap of large green projects (e.g. hydro, large solar farms), the model proposed
spillover-effect tax return in order to increase the rate of return of the projects. For small
green projects (e.g. solar and wind) this paper proposes the Hometown Investment Trust Fund
framework. This will increase the transparency, traceability and audit ability of funds and
reduce risk in a way that induces private sector participation in green finance and investment.
Private portfolio investors, financial institutions such as banks, insurance companies, pension
funds, etc., are currently paying more attention to the green components in their investments.
There are several instruments to promote an inclusive green economy, such as green loans,
green bonds, Green House Gas (GHG) emissions taxes, green credit guarantee, etc. (Sachs et
al., 2019).Various green rating agencies score companies and projects, such as the company’s
seriousness toward sustainability issues, the amount of CO2emissions, the degree of disclosure
and commitment, etc., to facilitate green finance. However, a lack of consistent criteria for these
rating distorts the results and undermine their role in promoting green investment. Similarly,
inconsistent criteria in green bonds and green loans also distort the optimal allocation of money.
Identical global GHG tax leads to efficient allocation of private portfolio assets. Satellite photos
can detect how much CO2 is exposed by each factory, including large businesses, Small and
Medium-Sized Enterprises (SMEs), and households. Satellite photos can be taken worldwide,
which would improve tax collection from both developed and developing countries. The
optimal GHG tax rate on each waste is to achieve the final goal of CO2 emissions, plastic
generation, etc. Loopholes in global taxation lead to undesirable distortion. Another policy
proposal is to make a global green rating of companies based on their emissions of CO2 and
NOx, etc. This will drive investors toward optimal portfolio allocation.
Reference
Sachs, J., W.T. Woo, N. Yoshino and F. Taghizadeh-Hesary (2019). Importance of
green finance for achieving sustainable development goals and energy security.
Handbook of Green Finance: Energy Security and Sustainable Development.
J. Sachs, W.T. Woo, N. Yoshino and F. Taghizadeh-Hesary Eds.
Springer
Yoshino, N., F. Taghizadeh-Hesary, M. Otsuka (2021). Covid-19 and Optimal Portfolio
Selection for Investment in Sustainable Development Goals, Finance Research Letters, 38,
101695, https://doi.org/10.1016/j.frl.2020.101695
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Modelling the Effect of the Co-Development of Natural
Gas Distributed Energy and Renewable Energy
Jiehui Yuan*, Zhihong Liu, Ting Zhou, Juan Yuan, Fuyin Lan
Institute of Energy & Resource, Environment and Carbon Neutrality, Yichun Univesrity,
Yichun, Jiangxi, China

Abstract
Given the nature of natural gas distributed energy and renewable energy, their co-development
is a viable pathway to decarbonization and sustainable development. An integrated energy
system composed of natural gas distributed energy and distributed renewable energy can supply
several types of energy services in an integrated manner, while traditional centralized energy
supply systems powered with higher-carbon fuels, such as coal and oil, generate the same
amount of energy service as electricity, heating and cooling, separately. This paper presents
a multi-dimensional, multi-perspective and realizable analysis framework of environmental
effect evaluation of the co-development of natural gas distributed energy and renewable energy.
As a typical developing country pursuing sustainable development, a typical co-development
project operating at the Shanghai International Tourist Resort in China is took as an example
to demonstrate the application of the framework and related methods proposed to assess the
environmental benefit. The results indicate that the emission reduction effect is 0.4 thousand
tonnes (Tt) of critical air pollutants (CAPs) and 0.05 million tonnes (Mt) of greenhouse gases
(GHGs) in 2020. Meanwhile, the energy saving effect is 0.02 million tonne coal equivalent
(tce). The proposed framework can effectively help China identify the effect of distributed
multi-energy complementary system, which is helpful to advance a green and low-carbon
energy system for future.

Keywords
Natural Gas Distributed Energy; Distributed Renewable Energy; Co-Development; Effect

Biography
Dr. Jiehui Yuan is now an associate professor of School of Economics and Management,
Yichun University, Jiangxi, China. He is the supervisor of Institute of Energy & Resource,
Environment and Carbon Neutrality, Yichun University. He is a committee member of Energy
System Engineering Committee of China Energy Research Society and is a member of a council
of Clean Energy Vehicle and Vessel Branch of China Transport Association. He received his
PhD from China University of Petroleum- Beijing in 2015 and conducted postdoctoral research
at Tsinghua University Beijing from 2015 to 2017. His research interests include energy system
analysis, technical and economic evaluation of energy, life cycle analysis, energy policy, etc.
Over these years he has published more than ten high-quality peer-reviewed papers including
Applied Energy, Energy, Energy Policy and Journal of Natural Gas Science and Engineering.
He has also been authors or co-authors of 4 books.
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Facile Room-Temperature Fabrication of ThreeDimensional Silver-Platinum Nanocoral Catalyst For
Green Energy-Generation Technology
Hau Quoc Pham1,2,Tai Thien Huynh3,*
Future Materials & Devices Lab., Institute of Fundamental and Applied Sciences, Duy Tan
University, Ho Chi Minh City, 700000, Viet Nam

1

The Faculty of Environmental and Chemical Engineering, Duy Tan University, Da Nang,
550000, Viet Nam

2

Faculty of General Sciences, Ho Chi Minh City University of Natural Resources and
Environment (HCMUNRE), Ho Chi Minh City 700000, Vietnam

3

Abstract
With rising environmental problems and energy demands, finding out and using green and
sustainable energy sources to replace traditional fossil fuel-based economy plays a vital factor
in the development of the future world. Up to now, hydrogen production from the electrolysis
of water has been sparked significant interest as one of the most sustainable and economicefficient energy-generation technologies because of its advantages of sufficient water sources
and unharmful emissions. However, the natural scarcity and high cost of Pt, which is considered
as an efficient catalyst for hydrogen evolution reaction (HER), are limitations for its particular
implementation in the HER. To reduce the catalyst cost, introducing transition metals into
the Pt catalyst to form bimetallic Pt-M alloy is a facile but efficient strategy by the formation
of bifunctional mechanism and electronic effect between them. In addition, tuning the
morphology and structure of Pt-based catalysts has emerged to be a powerful way to improve
the catalytic activity and stability for reactions in energy conversion technologies. Although
extensive reports have presented the fabrication and control of the morphology and structure of
Pt-M alloy, most preparation methods usually used templates or shape-directing agents, which
need to be completely removed in the post-treatment process and thus limited for large-scale
synthesis. Therefore, this work reports a simple self-growth-assisted reduction route at room
temperature to fabricate a three-dimensional Pt-Ag catalyst, which can reduce Pt utilization
and enhance the electrocatalytic performance for the HER. With 50 at% Ag, the as-made
catalyst show great electrocatalytic performance for both the HER with an extremely small
overpotential at 10 mA cm-2 and a low Tafel slope in comparison with the Pt NPs/C (E-TEK)
catalyst. In addition to HER, the AgPt NCs/C catalyst demonstrated a negative onset potential,
large current density, and impressive CO-poisoning resistance toward the methanol electrooxidation reaction. Apart from the synergistic effect of Ag, the unique morphological features
with more active sites also contributed significantly to enhancing the catalytic performance of
the as-made AgPt NCs/C catalyst. This study not only describes the design of a cost-effective
HER catalyst but also provides a robust catalyst for energy conversion technologies.
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Keywords
Electrochemical water splitting; hydrogen evolution reaction; three-dimensional catalyst.
Biography
Hau Quoc Pham graduated Master of Chemical Engineering in 2018 and is currently a
Ph.D. Student at Vietnam National University Ho Chi Minh City - University of Technology
(HCMUT). He is also a researcher at Future Materials & Devices Lab., Institute of Fundamental
and Applied Sciences, Duy Tan University, Viet Nam. He has focused on electrochemistry, and
advanced nanomaterials for renewable energy, fuel cells, and water splitting technologies. Up
to now, he has 24 publication in SCI(E) journals such as Materials Today Chemistry (IF = 8.301,
Q1); Fuel (IF = 6.609, Q1); Catalysis Science & Technology (IF = 6.119, Q1); International
Journal of Hydrogen Energy (IF = 5.816, Q1); ACS Applied Nano Materials (IF = 5.097, Q1);
Journal of Physical Chemistry C (IF = 4.126, Q1), etc.
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Ternary Blend; An Efficient Approach to Boost
Performance and Stability of Organic Solar Cells
Tayebeh Ameri
University of Edinburgh, School of Engineering, Sanderson Building, Edinburgh EH9 3FB,
UK
Abstract
Organic Photovoltaic (OPV) technology is one of the greenest options for photovoltaic
generation and one of the few possible to be integrated in buildings and urban installations due
to its peculiar characteristics (thin, printable, flexible, light weight, tunable colour, etc.). An
important milestone towards organic photovoltaics commercialization has been surpassed by
reaching power conversion efficiencies of over 18%.1,2 The evolution in organic photovoltaic
technology along with introducing non-fullerene acceptor materials and ternary blend approach
caused this significant boost in the performance of solar cells.2,3,4
However, for longer than a decade, when researchers were focused on boosting the power
conversion efficiency of solar cells, the importance of lifetime and stability issues was
overlooked by the organic photovoltaic community. The consideration of lifetime and stability
is another crucial factor for the commercialization of OPV technology at large scale. It also
has an indirect impact on the cost of the solar panels and on determining and justifying any
additional costs for more complex or generally more performing materials. Recently, more
studies have been conducted and reported on the lifetime and stability of organic solar cells,
employing different strategies to either understand the degradation mechanisms or enhance the
lifetime of solar cells.5,6
In this presentation, we overview how the ternary blend approach was developed to boost
the power conversion efficiency. Moreover, we discuss how this strategy can also address the
stability issues related to the mostly used electron transport layer of zinc oxide and significantly
increase the photostability of organic solar cells.7
1. M. Green et al., Prog. Photovolt. Res. Appl. 29, 3, 2021
2. Y. Cai et al., Adv. Mater. 33, 2101733, 2021
3. A. Armin et al, Adv. Energy Mater. 11, 20003570, 2021
4. T. Ameri et al., Adv. Mater., 25, 4245, 2013
5. H. S. Ryu et al., Nanoscale 12, 5792, 2020
6. Y. Zhang et al., Adv. Sci. 5, 1800434, 2018
7. M. Günther int al., T. Ameri, ACS Appl. Mater. Inferfaces 13, 19072, 2021
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Keywords
Ternary solar cells; Organic photovoltaics; Lifetime and stability; Charge transport.
Biography
Dr Tayebeh Ameri is a Senior Lecturer (Associate Professor) in the Institute for Materials and
Processes, Chemical Engineering discipline at the University of Edinburgh since December
2020. She carried out her PhD research in Konarka GmbH Austria and received her PhD degree
in Engineering Sciences from the Johannes Kepler University Linz, in 2010. Afterwards, she
conducted her postdoctoral and Habilitation research in the institute of Materials for Electronics
and Energy Technology (i-MEET), Department of Material Science and Engineering at the
University of Erlangen-Nürnberg (FAU). From 2018 till 2020, Dr Ameri was a team leader
and lecturer in the chair of Physical Chemistry, Department of Chemistry at the University of
Munich (LMU). She is also the scientific mentor of the start-up SERINO, recently founded by
the Medical Valley Award, on development of the next generation of IR-detectors for medical
applications.
Dr Ameri’s research involves development of printed optoelectronics with a focus on photovoltaic
and photodetector technologies. She has authored over 120 peer-reviewed publications/book
chapters, which are cited over 9000 times (Google Scholar). Dr Ameri has received several
prestigious awards including Christiane-Nüsslein-Volhard-Stiftung, Wolfgang Finkelnburg,
and Arnold Sommerfeld Awards. In November 2020, she has been awarded with a fellowship
in the Heisenberg Programme of the German Research Foundation (DFG). Dr Ameri is selected
as one of the WES Top 50 Women in Engineering (WE50) 2021: Engineering Heroes.
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Renewable Energy for Climate Friendly LifestylesExample Mobility Services with Battery Electric
Vehicles
Gerfried Jungmeier

JOANNEUM RESEARCH – LIFE: Institute for Climate, Energy and Society, Science Tower,
Waagner-Biro-Strasse 100, 8020 Graz, Austria
Abstract
A key to reach the 1.5° C Paris-target 2100 is to alter our lifestyles significantly. Growing
consumer-groups started to develop new climate-oriented lifestyles. The spread and
development of this emerging “Low Carbon Orientation” in consumption stimulates growing
demand for low carbon products and services, for which sustainable and renewable energy and
materials play a crucial role.
“Low-Carbon Lifestyles” are characterised by having significantly lower greenhouse gas
emissions than most of the current lifestyles in industrialized countries and are analysed by
four questions to satisfy a consumer’s needs:
How much? – Quantifying the amount of services and products consumed;
Of what? – Specifying the type of products and services with associated GHG emissions;
Why? – Analysing the behaviour and reasons for consumption and
Who? Which people are we addressing?
The modelling of climate friendly lifestyles covering the needs for food, information, living,
mobility, consumption and waste/residues gives the consumption based GHG emissions
(CO2, CH4, N2O) associated with different lifestyles. The analysis show that the need for
mobility services play a crucial role as it contributes about 20% to 30% of total GHG emissions
associated with different lifestyles of currently 4 – 20 t CO2-eq per year.
The focus of this analysis is the role of batter electric vehicles to provide climate friendly
mobility services using renewable energy. In the technology Collaboration Program (TCP)
of the International Energy Agency (IEA) on Hybrid and Electric Vehicles (HEV) (www.
ieahev.org) the Task 30 “Environmental Effects of Electric Vehicles” develops and applies
methodologies to assess the GHG emissions based on Life cycle Assessment (LCA). LCA
covers the production, the operation incl. the energy supply and the end of life of different
transportation systems. In this IEA HEV Task the GHG emissions of additional renewable
energy generation and its use in an increasing fleet of battery electric vehicles (passenger cars,
buses and trucks) are analysed and assessed in a national and international perspective. The
task analysed the GHG emissions of the global EV fleet since 2014 in more than 50 countries
taking the substitution of conventional ICE vehicles into account. As the demand on mobility
services is growing rapidly not all transportation services offered by renewable electricity
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substitute for fossil fuels, as rebound effects must be considered.
Since 2014, Task 30 estimates the LCA based environmental effects of the worldwide EV
fleet. In the LCA of these vehicles using the different national framework conditions, the
environmental effects are estimated by assessing the possible ranges of greenhouse gas
emissions, acidification (NOx, SO2), ozone formation (NOx, CO, NMVOC, CH4), particle
matter (PM) emissions and primary energy consumption (total, fossil, nuclear, renewable) in
comparison to conventional ICE vehicles.
The environmental assessment of the global EV fleet based on LCA compared to the substituted
conventional ICE vehicles leads to the following key issues:
The environmental effects depend on the national framework condition, e.g., national grid
electricity generation mix.
The broad range of possible environmental effects is caused by the:
emissions of the national electricity production and distribution,
electricity consumption of EVs at charging point, and
fuel consumption of substituted conventional ICE vehicles.
The highest environmental benefits can be reached by using additional installed renewable
electricity, which is synchronized with the charging of the EVs.
The adequate loading strategies for EVs to integrate additional renewable electricity effectively
will create further significant environmental benefits.
This LCA approach was further developed by taking the dynamic effects of introduction of
BEV fleets and increasing supply of renewable electricity. As an example the introduction
of BEV in Austria since 2000 in combination with increasing supply of additional renewable
electricity generation is analysed and assessed to also show GHG emissions in the transition
phase to climate friendly mobility services by applying dynamic LCA.
The work of the Austrian participation in IEA HEV Task 30 (2018 - 2022) is financed by the
Austrian Climate and Energy Fund and the FFG.
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Energy and Waste Valorization from Construction and
Building Materials
Huchet F.*

MAST-GPEM, Univ. Gustave Eiffel, IFSTTAR, Fr-44344 Bouguenais, France
Abstract
After an overview of the recycling issues in the construction materials domain at the cityscale and the related energy needing, the presentation will focus on two examples covering
respectively the embodied (EE) and operating energies (OE).
One will consider EE linked to the road pavement production including the processes of
production and the heat waste dissipated at the external kiln surface. The asphalt materials
processes will be presented and the scientific issues linked to the granular motion in rotary
kiln will be detailed. Experimental and modelling works will be assessed at the grain-, pilotand system-scale. According to the thermal regime of convection imposed through the heat
recovery system, the Coefficient of Performance of the exchanger and the physical behaviour
into the process are impacted.
The second topic will consider recent research results devoted to clay-based materials used
as thermal caisson under OE. Earthen materials has recently attracted a significant interest
for energy efficient sustainable building. Herein, a set of experimental results in transient
regime gives rise to the mass-specific power in various packed bed of spheres. The results
exhibit several aeraulic working conditions for the design of innovative thermal energy storage
system. Its insertion in datacenter building are given as example of application to expand the
free-cooling period and to reduce the energy consumption of CRAC (Computer Room Air
Conditioning) unit.
Keywords
Modelling; multi-scale; heat transfer; rotary kiln; porous media
Biography
F. Huchet is researcher from the French Ministry for an Ecological Transition. After a doctoral
and post-doctoral training at French National Center for Scientific Research, he was recruited
in 2008 at the French Central Laboratory of Roads and Bridges. He has coordinated and
participated to several national and international research programs in the fields of energy
intensification and sustainable processes. Its activities are devoted to the development of
modeling tools to characterize momentum, heat and mass transfer in complex system for
construction and building materials purposes.
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Overview on the Pumps-As-Turbine (Pat) Technology:
Novel Performance Prediction Models and the
Study of the Internal Fluid Flow Behaviour through
Computational Fluid Dynamics (CFD)
Dr. Eng. Mosè Rossi
Marche Polytechnic University (UNIVPM), Department of Industrial Engineering and
Mathematical Sciences (DIISM), Via Brecce Bianche 12, 60131, Ancona, Italy
Abstract
The water has been one of the first renewables used for producing both mechanical and electrical
energies. In the early 90s, large-scale hydropower plants were developed to collect water at
high geodetic altitudes through reservoirs and to exploit its energy content using hydraulic
turbines inserted in penstocks. Hydraulic turbines are installed between the upper and the lower
reservoirs to convert the energy content of the water to mechanical power and, subsequently,
to electrical energy through an electric generator. Nowadays, almost all the geodetic altitudes
are already exploited, and thus the hydropower sector is shifting from large-scale production
to small-scale one. New hydraulic turbines (e.g., Agnew, Cross-flow, and Turgo) suitable for
the small-scale hydropower sector have been designed, even though their main features are
similar to the hydraulic turbines used in large- scale hydropower plants. Among them, the
Pump-as-Turbine (PaT) technology is currently being installed in rural and remote zones, or
as energy recovery units in civil and industrial plants. In the literature, PaT’s performance,
both Best Efficiency Point (BEP) and off-design operating conditions, are not easily available
since pumps’ manufacturers provide only performance curves in direct mode. The present
study focuses on PaTs’ performance prediction models. In particular, theoretical methods for
evaluating both BEP values and the off-design operating conditions have been developed, also
using Artificial Neural Network (ANN), and validated with experimental results on centrifugal
PaTs, as well as Computational Fluid Dynamics (CFD) simulations that have been carried
out to better analyse the characteristics of this machine from the fluid dynamic point of view.
Finally, the application of this technology in civil and industrial real case studies has been
studied from both technical and economic points of view to assess its viability.
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Reliability Monitoring of Silicon Carbide (Sic)-Based
Power Electronic Converters
Kamyar Mehran1, Seyed Javad Naghibi Nasab*
School of EECS, Queen Mary University of London, Engineering Building Mile End
Road, London E1 4NS, UK
Abstract
Enhancing the reliability in switch performance is a prerequisite for broadening the usage of
wide bandgap-based power modules, especially Silicon-Carbide (SiC) power modules with a
broad industrial application. There are inherent differences between SiC-based and Siliconbased power modules. The existing condition monitoring approaches are primarily designed for
Silicon-based devices and cannot tackle the reliability issues in SiC-based power electronics.
Such a condition monitoring system is critical in characterising and monitoring the faults
in power modules as the prerequisites to achieve robust and high-density power electronic
design. The condition monitoring techniques, specialised for SiC devices, should consider
the switch’s electrical, thermal, and magnetic properties. This speech discusses the two main
approaches to develop a lifetime model, i.e., analytical method and machine learning strategy,
for estimating the switch failure rate based on the real-time multiphysics switch parameters.
Keywords
Condition Monitoring; Current Distribution; Silicon Carbide; Wire
Biography
Kamyar Mehran (M’09, SM’20) is a Senior Lecturer (Associate Professor) in Electrical
Power Engineering and the director of the Real-Time Power and Control System (RPCS)
Laboratory at the school of EECS in Queen Mary University in London. He received his PhD
degree in Electrical and Electronic Engineering and MSc degree in Control and Automation
from Newcastle University, UK, in 2010 and 2004 respectively. From 2013 to 2015, he was
a research fellow in the University of Warwick, UK and from 2010-2013 he was a research
associate in the Newcastle University where he also acted as a commercialisation manager for
a university spin-off developing disruptive GaN technology for optoelectronics. Before his
academic career, he worked for eight years in industry in a variety of software-related roles.
Since 2015, his research has been focused on the theory and application of advanced control
and optimisation methods for (vehicular, grid) energy storage, SiC-based power electronics
and dc/ac microgrids with over 50 peer-reviewed publications, and several book chapters. He
has been the PI of CI of several projects totalling £1.27M of external funding supported by
Innovate UK, Royal Society, Newton fund, and industry. He is a reviewer for the EPSRC and
several high-impact IEEE Transactions journals. He has been an invited speaker in several
conferences and companies.
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Driving Sustainable Development through Energy
Sustainability
Marc Rosen

University of Ontario Institute of Technology, Canada
Abstract
Sustainable development is an important objective for human and societal activity. Energy
sustainability is of great importance to any plans for overall sustainable development. This is
particularly important given the pervasiveness of energy use, its importance in economic development and living standards, and the significant impacts that energy processes and systems
have on the environment. Many factors that need to be considered and appropriately addressed
in moving towards energy sustainability are examined in this talk. These include appropriate
selection of energy resources bearing in mind sustainability criteria, facilitation of the use of
sustainable energy resources, enhancement of the efficiency of energy-related processes, and
a holistic adoption of environmental stewardship in energy activities. In addition, other key
sustainability measures are addressed, such as economics, equity, land use, lifestyle, sociopolitical factors and population. Conclusions are provided related both on options for energy
sustainability and on means to achieve sustainable development.
Biography
Marc A. Rosen, Ph.D., is a Professor at University of Ontario Institute of Technology in Oshawa, Canada, where he served as founding Dean of the Faculty of Engineering and Applied
Science. Dr. Rosen has served as President of the Engineering Institute of Canada and of the
Canadian Society for Mechanical Engineering. He has acted in many professional capacities,
including Editor-in-Chief of various journals and a Director of Oshawa Power and Utilities
Corporation. With over 70 research grants and contracts and 900 technical publications, Dr.
Rosen is an active teacher and researcher in sustainable energy, sustainability, and environmental impact. Much of his research has been carried out for industry. Dr. Rosen has worked
for such organizations as Imatra Power Company in Finland, Argonne National Laboratory
near Chicago, the Institute for Hydrogen Systems near Toronto, and Ryerson University in
Toronto, where he served as Chair the Department of Mechanical, Aerospace and Industrial
Engineering. Dr. Rosen has received numerous awards and honours, and is a Fellow of numerous societies.
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Current Status of Electricity Generation in the World
and Future Trends
Igor Pioro

Faculty of Energy Systems and Nuclear Science, University of Ontario Institute of
Technology, 2000 Simcoe str. North, Oshawa, Ontario L1G 0C5 Canada
Abstract
It is well known that electrical-power generation is the key factor for advances in industry,
agriculture, technology and the level of living. Also, strong power industry with diverse
energy sources is very important for country independence. In general, electrical energy can
be generated from: 1) burning mined and refined energy sources such as coal, natural gas,
oil, and nuclear; and 2) harnessing energy sources such as hydro, biomass, wind, geothermal,
solar, tidal, and wave power. Today, the main sources for electrical-energy generation are: 1)
thermal power – primarily using coal and secondarily ‑ natural gas; 2) “large” hydraulic power
from dams and rivers and 3) nuclear power from various reactor designs. The balance of the
energy sources is from using oil, biomass, wind, geothermal and solar, and have visible impact
just in some countries. The presentation discusses the current status of electricity generation in
the world, various sources of industrial electricity generation, role of nuclear-power industry
with a comparison of nuclear-energy systems to other energy systems.
Keywords
Electricity generation; Human Development Index; Energy sources; Nuclear power.
Biography
Professor Igor Pioro – Ph.D. (1983); Doctor of Technical Sciences (1992); Professional Engineer
(Ontario, Canada) (2008); Foreign Fellow of National Academy of Sciences of Ukraine (2021);
Fellow of American Society of Mechanical Engineers (ASME) (2012), Canadian SME (2015),
and Engineering Institute of Canada (2013); member of American Nuclear Society (2004)
and Canadian NS (2010); is an internationally recognized scientist within the areas of nuclear
engineering (thermalhydraulics of nuclear reactors, Generation-IV nuclear-reactor concepts,
etc.) and thermal sciences / engineering (boiling, forced convection including supercritical
pressures, etc.) (https://nuclear.ontariotechu.ca/people/faculty/dr-igor-pioro.php).
He is author/co-author of 525 publications ‑ 12 technical books, 36 chapters in encyclopedias,
handbooks and books, 100 papers in refereed journals, 300 papers in refereed proceedings of
conferences, 26 inventions, and 50 major technical reports.
Dr. Pioro is a Founding Editor – Editor-in-Chief of the ASME Journal of Nuclear Engineering
and Radiation Science. He was Chair of the Executive Committee of the Nuclear Engineering
Division of ASME (2011‑2012) and Chair of International Conference On Nuclear Engineering
(ICONE-20) (2011‑2012).
Professor Pioro has received many awards and certificates of appreciation including Certificate
of Appreciation for establishing the ASME J. NERS and service as Editor of Journal 2014 –
2020 (ASME); Harold Smith Outstanding Contribution Award from CNS (2017), Medal 60th
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Anniversary of Nuclear Engineering Division of ASME (2016); Service Recognition Award
from the ASME (2014); Honorary Doctor’s Degree from National Technical University of
Ukraine (2013); CNS Education and Communication Award (2011); ICONE Award from
ASME (2009); etc.
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Multi-mode Adaptive Power Electronic Converters for
Enabling Smarter Energy Conversion
John Lam*

Department of Electrical Engineering and Computer Science, York University,
4700 Keele Street, Toronto, Canada
Abstract
To meet the aggressive target of reaching net-zero emissions globally by 2050, it is crucial to
prioritize the development of clean and affordable renewable energy generation. Developing
innovative, practical and highly efficient power interfaces, from low-voltage, high-frequency
power supplies to medium-voltage, medium-to-high frequency power converters are essential
to facilitate various emerging power conversion systems (such as residential PV systems, energy storage, utility-scale renewable systems, electric vehicles) efficiently to satisfy the global
energy demand. With the technology advancement in wide bandgap (WBG) switching modules and devices, it also provides a unique opportunity to develop advanced high frequency
power electronic converter and inverter systems that serve as light weight and high power
density power conversion blocks in many emerging power applications.
This research seminar will present a new class of multi-mode adaptive high power density
power electronic converters for enabling smarter and more reliable energy conversion systems.
The devised power converters concepts will be explained and demonstrated in this seminar for
a wide range of emerging power applications, including: medium voltage utility-scale power
conversion, PV energy conversion with energy storage, as well as electric vehicle applications.
Keywords
Power Electronics; Energy Conversion; Efficiency; Power Converters;
Biography
John Lam (Senior Member, IEEE) received the master’s and Ph.D. degrees in electrical engineering from Queen’s University, Kingston, ON, Canada, in 2006 and 2010, respectively.
He is an Associate Professor with the Department of Electrical Engineering and Computer
Science, Lassonde School of Engineering, York University, Canada. He is the Director and
Founder of the Advanced Power Electronics Laboratory for Sustainable Energy Research at
York University. His research interests include power electronics, wide bandgap-based power
conversion systems, power management and renewable energy application.
He received the Outstanding Reviewer Award from the IEEE Transactions on Power Electronics in 2018, the Star Reviewer Award from the IEEE Journal of Emerging and Selected Topics
in Power Electronics in 2019, and the Lassonde Innovation Early Researcher Award from York
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University in 2020. He is an Associate Editor of the IEEE Transactions on Power Electronics,
and has served as a Guest Editor in several Special Issues in the IEEE Transactions on Industry
Applications, the IEEE CPSS Transactions on Power Electronics And Applications, and the
IET Power Electronics. He is currently a Lead Guest Editor in the IEEE Journal of Emerging
and Selected Topics in Industrial Electronics.
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