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It is our pleasure to invite all scientists, academicians, young researchers, business delegates 
and students from all over the world to attend the International Meet on Applied Science, 
Engineering and Technology will be held in Copenhagen, Denmark during June 23-25, 2022.

ASETMEET2022 shares an insight into the recent research, which gains immense interest 
with the colossal and exuberant presence of young and brilliant researchers, business delegates 
and talented student communities.

ASETMEET2022 goal is to bring together, a multi-disciplinary group of scientists and 
researchers from all over the world to present and exchange break-through ideas relating to the 
Applied Science, Engineering and Technology. It promotes top level research and to globalize 
the quality research in general, thus making discussions, presentations more internationally 
competitive and focusing attention on the recent outstanding achievements in the field of 
Applied Science, Engineering and Technology.

We’re looking forward to an excellent meeting with scientists from different countries around 
the world and sharing new and exciting results in Applied Science, Engineering and Technology
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Superb Flexibility and Stretchability of Highly 
Conductive Large-Area Graphene Grown Directly on 
PDMS substrate at 100 oC 
 
Yire Han, Jang-Su Jung and Soon-Gil Yoon1*

 
1Department of Materials Science and Engineering, Chungnam National University, Daeduk 
Science Town, 34134, Daejeon, Republic of Korea

Abstract
The direct synthesis of inherently defect-free, large-area graphene on flexible substrates is a 
key technology for soft electronic devices. In the present work, in situ plasma-assisted thermal 
chemical vapor deposition (PATCVD) is implemented in order to synthesize 4-inch-diameter 
high-quality graphene directly on 10-nm-thick Ti-buffered substrates at 100 °C. The in situ 
synthesized monolayer graphene displays outstanding stretching properties coupled with low 
sheet resistance. Further improved mechanical and electronic performances are achieved by 
the in situ multi-stacking of graphene. The 4-layered graphene multi-stack is shown to display 
an ultralow resistance of ~ 6  per square, which is consistently maintained during the harsh 
repeat stretching tests and is assisted by self-p-doping under ambient conditions. Graphene-
field effect transistors fabricated on polydimethylsiloxane (PDMS) substrates reveal an 
unprecedented hole mobility of ~ 21,000 cm2V-1s-1 at a gate voltage of -4V, irrespective of 
the channel length, which is consistently maintained during the repeat stretching test of 5,000 
cycles at 140% parallel strain.

Keywords
Transfer-Free Graphene; High Flexibility; High Stretchability; Large Area Graphene Growth 
at 100oc

Biography
Dr. Elisabetta Comini received her degree in physics at the University of Pisa in 1996. She Soon-
Gil Yoon received his Ph.D. from the Korea Advanced Institute of Science and Technology, 
Korea in 1988. He is a distinguished professor in Materials Science and Engineering, 
Chungnam National University, Korea since 1990. He published about 405 peer-reviewed 
papers since 1990. His representative papers are Nano Letters (2010), Advanced Materials 
(2011, 2012), Nano Energy (eight papers) for piezoelectric energy harvesting using organic/
inorganic perovskite thin films, Advanced Science and Nano Today (2021) for high flexibility 
and high stretchability of the transfer-free, high-quality, large-area monolayer graphene grown 
at 100 oC. His current research interests are  Antibacterial activity, Transfer-free Graphene, 
Piezoelectric energy harvesting using organic/inorganic halide perovskite.
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Silicon Photonics for Machine Learning (ML) 
 
Yosef Ben-Ezra
Faculty of Electrical Engineering,Holon Institute of Technology (HIT), Israel

Abstract
Machine learning has led to extraordinary successes in solving problems in various domains 
such as computer vision, speech recognition and synthesis, natural language processing, 
general pattern recognition, e-commerce, e-trade, health, etc. These achievements manifest the 
decades-long multidisciplinary research in training techniques, deeper neural network models, 
cloud computing and improvements in hardware platforms. Recently various application-
specific integrated circuit (ASIC) hardware accelerators for machine learning, especially for 
deep learning, have garnered interest due to the improved performance and energy efficiency 
over conventional CPU and GPU architectures. Yet, these accelerators suffer from fundamental 
bottlenecks due to the slowdown in CMOS scaling, bandwidth bottleneck of electronic 
devices, latency, and energy inefficiency. Silicon photonics is a promising CMOS-compatible 
alternative to realize a new generation of ML accelerators.

Biography
Prof. Yosef Ben-Ezra, Dean of the Engineering Faculty at the Holon Institute of Technology, 
received his Ph.D. from Tel-Aviv University. During 2003-2005 Prof. Ben-Ezra was the 
principalresearcher in the joint industry-academy project TRANSMOR focused on automatic 
detection and classification ofpower transients in WDM optical communication networks. 
In the period years 2007-2009 Prof. Yosef Ben-Ezra was the principal researcher in a joint 
industry-academy project, DIAMOND that developed high-spectral-efficient modulation 
techniques formodern optical communications.  In the framework of MAGNET project, Tera-
Santa Prof. Ben-Ezra develop the novel method of OFDM based on Multiwavelets. He is 
currently working on the silicon photonic implementation of the Multiwavelet OFDM in Peta-
Cloud consortium.  He has co-authoredover 90 papers in international journals and conferences 
in the fields of semiconductorphysics and nonlinear effects, and optical communication. He is 
the author of 15 chapters in scientific books and of 40 patent.
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Modeling Approach to -Ultra-Scaled MRAM Cells 
 
Viktor Sverdlov1,2,*, Wilton Jaciel Loch1, Mario Bendra1,2, Simone 
Fiorentini1,2, Johannes Ender1,2, Roberto Orio2, Tomáš Hadámek1, 
Nils Petter Jørstad1, Wolfgang Goes3, Siegfried Selberherr2

1Christian Doppler Laboratory for Nonvolatile Magnetoresistive Memory and Logic at the, 
Austria
2Institute for Microelectronics, TU Wien, Austria
3Silvaco Europe Ltd., Cambridge, United Kingdom
*Email: sverdlov@iue.tuwien.ac.at

Abstract
Emerging spin-transfer torque (STT) magnetoresistive random access memory (MRAM) is 
one of the most promising candidates for future memory capable of supporting the growing 
computing memory demands from data centers to wearables, artificial intelligence, and the 
Internet-of-Things. for embedded applications. for embedded applications. STT-MRAM 
has been increasingly adopted as a reliable, persistent nonvolatile memory for embedded 
applications. To replace the ubiquitous DRAM, scaling STT-MRAM cells down to achieve 
higher densities is a key task, as well as improving the endurance and write speed. STT-
MRAM shows promise as universal memory, with the attributes of SRAM, DRAM, and small 
to medium capacity storage memory.
The design of advanced single-digit nanometer footprint MRAM cells requires precise 
knowledge of spin currents and torques in magnetic tunnel junctions (MTJs) with elongated 
free and reference layers. Interface induced effects, like the perpendicular magnetic anisotropy, 
must be carefully included. The spin-transfer torque must be carefully evaluated in the free 
layers. The task is nontrivial as the free layers are typically composed of several ferromagnetic 
parts separated by MgO tunnel barriers to boost the perpendicular magnetic anisotropy. 
Recently, structures with an additional reference layer separated by a non-magnetic metallic 
spacer were proposed aiming at a reduction of the switching current and the cell size.
Modeling STTs in magnetic cells comprising of several magnetic layers separated by tunnel 
barriers and non-magnetic spacers requires a solution of the Landau-Lifshitz-Gilbert (LLG) 
equation which describes the magnetization dynamics in presence of magnetic fields and 
currents. The effective magnetic field includes the contribution of external field, exchange 
interaction, anisotropy field, and demagnetizing field. The contribution of the demagnetizing 
field is evaluated only on the disconnected magnetic domain by using a hybrid approach 
combining the boundary element method and the finite element method. To evaluate the 
magnetization dynamics, we must also evaluate the torques acting of the magnetization when 
the electric current is run through a memory cell. To do so, we compute the nonequilibrium 
spin accumulation by solving the coupled system of the spin and charge transport equations. 
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As the spin and charge currents depend on the magnetization orientation, the LLG and the 
transport equations must be solved simultaneously. 
To accurately describe the spin and charge transport in presence of tunnel barriers, we 
augmented the semi-classical spin and charge transport approach used to compute the STT 
in nanovalves to model the transport in ultra-scaled magnetic tunnel junctions. To properly 
describe the dependence of the torque on the tunneling process across a magnetic tunnel 
junction, appropriate boundary condition for the spin and charge currents are applied at both 
interfaces of the tunnel barrier. By using our approach we were able to analyze the magnetization 
dynamics and switching in ultra-scaled MRAM cells of small diameters with composite free 
layers containing several tunnel barriers, with a single or double reference layers. Results of 
our simulations agree well with the recent experimental demonstrations of switching of ultra-
scaled MRAM cells.

Keywords
Spin Transfer Torques; Magnetoresistive Memory; Modeling; Finite Element Method

Biography
Viktor Sverdlov received his Master of Science and PhD degrees in physics from the State 
University of St.Petersburg, Russia, in 1985 and 1989, respectively. From 1989 to 1999, 
he worked as a staff research scientist at the V.A.Fock Institute of Physics, St.Petersburg 
State University. During this time, he visited ICTP (Italy, 1993), the University of Geneva 
(Switzerland, 1993-1994), the University of Oulu (Finland, 1995), the Helsinki University 
of Technology (Finland, 1996, 1998), the Free University of Berlin (Germany, 1997), and 
NORDITA (Denmark, 1998). In 1999, he became a staff research scientist at the State University 
of New York at Stony Brook. He joined the Institute for Microelectronics, Technische 
Universität Wien, in 2004 and he is currently on a tenure-track position. His scientific interests 
include device simulations, computational physics, solid-state physics, and nanoelectronics.
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Mapping of Gaseous Molecules in the Headspace of 
Champagne Glasses by Infrared Laser Spectroscopy 
 
R. Vallon*, F. Lecasse, B. Parvitte, C. Cilindre, G. Liger-Belair, 
V. Zéninari
Université de Reims Champagne Ardenne, CNRS, GSMA UMR 7331, 51100 Reims, France 
* Email: raphael.vallon@univ-reims.fr

Abstract
The Groupe de Spectrométrie Moléculaire et Atmosphérique (GSMA, Reims, France) has 
developed more than ten years ago an instrument based on infrared laser spectroscopy for 
enological applications [1]. Numerous evolutions of this prototype help in the specific design 
of a diode laser spectrometer for the measurements of gas phase carbon dioxide (CO2) above 
sparkling liquids such as champagne. This spectrometer named CO2-DLS [2-3] is composed 
of two parts and is based on the straightforward absorption laser spectroscopic technique. 
The first part consists in the laser sources and optical elements for collimation and control. 
Lasers are controlled by current and temperature controllers and their emitted wavelengths 
are swept over the selected molecular transitions using a sawtooth signal. The second part 
of the instrument consists in a fiber output coupler with a CaF2 lens (10 mm focal length), a 
wine glass and an InAs photodiode. The latest evolution of the CO2-DLS consists in the use 
of galvanometric mirrors to monitor gas-phase CO2 on various positions of the headspace 
above the air/champagne interface [4-5]. This new instrument was validated on certified CO2 
gas mixtures. This evolution enables now to map gas-phase CO2 concentrations in the whole 
headspace above champagne. Monitoring as accurately as possible the level of gaseous CO2 
above glasses is a challenge of importance aimed at better understanding the close relationship 
between the release of gas phase CO2 and a collection of various tasting parameters such 
as champagne temperature and intensity of effervescence, for example. Examples of typical 
results will be presented. Finally, next evolutions of the spectrometer will also be showed. 
In particular, developments to obtain ethanol measurements in champagne glasses will be 
presented.

Keywords
Laser Spectroscopy; Infrared; Carbon Dioxide; Sparkling Wines
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Biography
Raphaël Vallon received his M.S. in Matter Sciences from the French Ecole Normale Supérieure 
of Lyon in 2004 and his Ph.D. in Atomic and Molecular Physics in 2007 from University Claude 
Bernard in Lyon. After Post-Doc studies in Orsay University and in ONERA, he received an 
associate professor position at the University of Reims in 2010. His current research interests 
are in the development of new mid-infrared laser sources and their use for the development of 
high-performance optical gas sensors.
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Effect of Recycled Rubber on Stiffness of Hydraulically 
Bound Base Course 
 
Matija Zvonarić1,*, Ivana Barišić1,Ivan Radić1, Martina Zagvozda
Josip Juraj Strossmayer University of Osijek, Faculty of Civil Engineering and Architecture 
Osijek, Vladimira Preloga 3, 31000 Osijek, Croatia
*Corresponding Author E-mail: mzvonaric@gfos.hr

Abstract
Today’s number of vehicles driven on existing roads have a negative influence on traffic 
infrastructure, which, for the most part, wasn’t designed for such a big traffic load. Modern 
world creates a need for better connectivity and faster and better transportation channels, thus 
increasing the need for more durable transportation infrastructure. Large quantities of quality 
natural material are needed to build such buildings. At the time when there is more and more 
talk about sustainable construction and recycled materials, it is our obligation to consider 
using such materials instead od natural resources. This paper investigates possibilities of using 
crumb rubber derived from car tyres in cement stabilized bearing courses (CBC). CBC is 
pavement bearing layer used in heavy traffic loads because of its high load bearing capacity. 
Despite all its benefits, hydraulic binder makes this material the most brittle material among 
all other materials in pavement. This material tends to produce cracks due to cement hydration 
which propagate to the asphalt wearing layer thereby impairing driving comfort and safety 
and increasing maintenance costs. Rubber has negative impact on material’s mechanical 
performances, but due to its elastic nature and with adequate proportion of rubber in mixture 
composition, better elastic behaviour of whole pavement could be achieved. Laboratory tests 
are conducted on virgin and rubberized mixtures in order to obtain mechanical properties 
of mixtures. The obtained data were used to check the influence of recycled rubber in these 
mixtures on the occurrence of strains and deformations in the pavement structure using a 
software tool.

Keywords
Cement Bound Base Course; Recycled Rubber; Strain and Deformation
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Biography
Matija Zvonarić is a young researcher and PhD student employed at Faculty of Civil Engineering 
and Architecture Osijek, Josip Juraj Strossmayer University of Osijek. He conducts research 
on the possibility of using recycled rubber in hydraulically bound base layers as part of the 
project UIP – 2019 – 04 Cement stabilized base courses with waste rubber for sustainable 
pavements - RubSuPave. This project is supported by Croatian Science Foundation.
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Computational Modelling of the Propagation of Pests in 
Plants based on Behavioural Considerations 
 
Maria Teresa Signes-Pont*, José Juan Cortés-Plana
Computer Science and Technology Department, University of Alicante, Ctra. San Vicente 
s/n, 03080 Alicante, España
*Corresponding Author E-mail: teresa@dtic.ua.es

Abstract
Computational models use mathematical tools to study real-life phenomena in an abstract 
and simplified way. The well-known SIR and SIS models of Kermack and McKendrick have 
provided valuable results in epidemiological issues. The work aims to apply this approach to 
the propagation of plant pest in a discrete time space grid, that is, an “infected” cell spreads 
the disease to its neighbors when time passes. Different types of neighborhood are proposed 
(Von Neumann, Moore and “L” or Chess horse jump), along with a local binary update rule, 
which defines the result of the interaction between neighbors in terms of contagion. This 
single grid model plays the role of a template, which provides an initial approximation of the 
behaviour of the expansion process. A more precise approximation can be achieved using a 
multi-grid approach. This approach allows to develop criteria to estimate whether or not an 
approximation is fine enough in order to decide to add another grid or not. Moreover, the multi-
grid application may be useful to understand the contribution of different parameters in the 
dynamics of a given phenomenon. This could provide a method to discard the less important 
parameters in the control policies and focus attention on the most important ones. The fight 
against pandemic and against plant pests are the fields in which we intend to apply the method.

Keywords
Computational Modelling; Space Time Framework; Grid Implementation; Pandemics and 
Pests

Biography
Dr. Maria Teresa Signes-Pont is Associate Professor at the Department of Computer Science 
and Technology of the University of Alicante, Spain. Her research interests include the 
development of mathematical / computational methods for the analysis of nonlinear complex 
dynamical systems with applications ranging from computational neuroscience to mathematical 
epidemiology. She has several contributions and invited presentations in international 
conferences, workshops and also publications in high impact journals.
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Agrivoltaic Grid Integration Study in the Islands of the 
Philippines 
 
Ruth Anne Tanlioco Gonocruz1 and Yoshikuni Yoshida2

1The University of Tokyo, Graduate Program in Sustainability Science – Global Leadership 
Initiative Environmental Studies Building, 5-1-5 Kashiwanoha, Kashiwa City, Chiba 277-
8563, Japan. 2 The University of Tokyo, Faculty of Engineering 
*Corresponding Author E-mail: ruth.anne.gonocruz@s.k.u-tokyo.ac.jp

Abstract
As an increasing number of catastrophic climate change events have commonly occurred 
globally, the Philippines is one of the countries identified susceptible to these phenomena 
which includes high exposure to super typhoons, rising sea-level and droughts. Transitioning 
to renewable energy to prevent its irreversible effects requires an overhaul of the current fossil-
fuel based energy system. The economy of the country is one of the fastest growing in Asia 
with an average annual GDP growth rate of 6.3% from 2010 to 2018 which correlates with an 
increasing electricity consumption. According to World bank, this consumption increased from 
67.7 TWh in 2010 to 99.8 TWh in 2018. Flexibility of the use of these renewables involve the 
complex integration of different technologies such as photovoltaics, wind energy, heat pumps, 
electrical heating, and electrical vehicles. In bridging the gap of ensuring the security of the 
renewable energy supply, utilization of the battery storage made it possible when integrated in 
the power grid. 
In 2019, the primary energy installed capacity on-grid tied areas (25.0 GW) comprised of 70.6% 
fossil fuels (coal - 41.7%, oil -15.1%, natural gas -13.8%), 29.4% conventional renewables 
(hydropower - 14.9%, geothermal - 7.7%), and variable renewables (solar PV - 3.7%, wind 
- 1.7%, biomass - 1.4%) shares.  On the other hand, off-grid areas installed capacity is 525.7 
MW with 92.2% oil diesel and 7.8% combined from hydropower and solar PV (DOE, 2020). 
Despite the prevailing increase in the demand from fossil fuels, the country has made efforts to 
continuously improve its renewable energy share. In 2008, the Renewable Energy Act rendered 
provisions such as feed-in-tariff, net-metering, renewable energy market, green energy option, 
renewable portfolio standards and fiscal incentives such as corporate and import tax breaks 
for RE development. Aside from that, in 2019, an energy storage system framework was 
implemented to be integrated into the electricity supply chain. Similarly, due to the increasing 
fossil fuel costs and high retail electricity costs, provisions on energy conservation and 
efficiency measures aim to reduce the operating costs and fuel usage. Consequently, these 
expanded the viability of promoting renewable energy in enabling the widespread adoption of 
the technology in the country.
In this research the authors have simulated a grid-network model system to analyze the 
scenarios when agrivoltaics has been placed in rice cultivated land area despite the archipelagic 
features of the country while utilizing its existing grid ties. Constraints involving battery 
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and transmission tie expansion in agrivoltaics were explicitly considered in the power grid 
modelling. This further simulates the power flow in all the electric utilities throughout the 
islands of the Philippines and would emphasize the response of the power grid due to the 
increasing penetration capacity of agrivoltaic in agricultural spaces while also identifying the 
reduced carbon dioxide emission when farmlands are subjected to these systems.

Keywords
Agrivoltaics; Power Grid Modelling; Battery; Transmission Capacity

Biography
Ruth Anne Tanlioco Gonocruz is a PhD candidate at the University of Tokyo under the 
Graduate Program of Sustainability Science where she also obtained her master’s degree. Her 
research experience involved power grid modelling using large-scale introduction of renewable 
energies and its impact to the environment. She also served as a research mentor for Global 
Leadership Program of her University involving the use of electric vehicles and its impacts on 
the society.
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Detoxification of carbon monoxide using TiO2 
supported metal catalysts 
 
Avraham Dayan1, Jacob Alter1,*  Rephael Lamed1, Gideon 
Fleminger1*

The Shmunis School of Biomedicine and Cancer Research, George S. Wise Faculty of Life 
Sciences, Tel Aviv University, Tel Aviv, Israel
*Corresponding Author E-mail: gidifl@tauex.tau.ac.il

Abstract
Carbon monoxide (CO) is a gas which produce by incomplete combustion of carbon-based 
substances. According to public health, more than 50% of fatal poisonings in industrial 
countries are caused by CO poisoning, due to forming irreversible binding with heme sites 
of hemoglobin. While CO is extremely toxic as it reduces the oxygen-carrying capacity of 
the haemoglobin in the blood, CO2 is much less toxic. Thus, CO oxidation to CO2 leads to its 
detoxification.
Titanium dioxide (TiO2) photocatalytic activity is often used for decontamination of toxic 
hazardous materials under UV illumination due to its reactive oxygen species (ROS) production. 
Moreover, when treated with heavy metals it becomes catalytically active even without UV 
activation. 
We have prepared and characterized several TiO2 preparations by supported metal catalysts 
(Ag, Au, Pd, Pt) for enhanced TiO2 catalytic activity that convert CO into CO2 at the visible 
spectrum or as a chemo-catalytic catalyst that works even in the dark, without illumination at 
all. The kinetic catalytic oxidation of CO to CO2 over Me-TiO2 catalysts powders was studied 
using CO analyzer in various reactor systems. XRD and SEM were used for the Me-TiO2 
characterization. The best results were obtained with TiO2-Pt resulting conversion of 2000 
ppm of CO to CO2 in seconds at room temperature. In view of our results we suggest that TiO2-
Pt may be implemented as additive in surface coatings or inside filters to allow in situ green 
self-cleaning.

Keywords
Titanium Dioxide; Carbon Monoxide; Carbon Dioxide; ROS

Biography
Avraham Dayan is a postdoctoral research from Tel Aviv University, Israel. Leads a number of 
multidisciplinary research projects and serves as a director in a number of start-up companies. 
He obtained his Ph.D. degree from Tel Aviv University, Israel. Dayan has published 10 per-
reviewed manuscripts in international journals and has applied for 2 Patentsthe author of 15 
chapters in scientific books and of 40 patent.
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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.

Keywords
Cement Bound Base Course; Recycled Rubber; Strain and Deformation

Biography
Edgar Harzfeld is Professor at Stralsund University, Germany. He 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 - 2021 numerous research projects on the subject of electrical energy storage 
technologies.
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Numerical Study of Laminar Separation Bubble Over 
an Airfoil Using SST Γ-Reθt Turbulence Model on Low 
Reynolds Number 
 
Y. El khchine*a, M. Sritib

aLaboratory of Process Engineering, Computer Science and Mathematics, Sultan Moulay 
Slimane University, National School of Applied Sciences of Khouribga
bEnergy and Renewables Energies Laboratory, Moulay Ismail University, National High 
School of Arts and Crafts of Meknes

Abstract
A parametric study has been conducted to analyse the flow around S809 airfoil of wind turbine 
in order to better understand the characteristics and effects of laminar separation bubble (LSB) 
on aerodynamic design for maximizing wind turbine efficiency. Numerical simulations were 
performed at low Reynolds number by solving the Unsteady Reynolds Averaged Navier-
Stokes (URANS) equations based on C-type structural mesh and using γ-Reθt turbulence 
model. Two-dimensional study was conducted for the chord Reynolds number of 1×105 and 
angles of attack (AoA) between 0 and 20.15 degrees. The simulation results obtained for the 
aerodynamic coefficients at various angles of attack (AoA) were compared with XFoil results. 
A sensitivity study was performed to examine the effects of Reynolds number and free-stream 
turbulence intensity on the location and length of laminar separation bubble and aerodynamic 
performances of wind turbine. The results show that increasing the Reynolds number leads to 
a delay in the laminar separation on the upper surface of the airfoil. The increase in Reynolds 
number leads to an accelerate transition process and the turbulent reattachment point move 
closer to the leading edge owing to an earlier reattachment of the turbulent shear layer. This 
leads to a considerable reduction in the length of the separation bubble as the Reynolds number 
is increased. The increase of the level of free-stream turbulence intensity leads to a decrease in 
separation bubble length and an increase the lift coefficient while having negligible effects on 
the stall angle. When the AoA increased, the bubble on the suction airfoil surface was found to 
moves upstream to leading edge of the airfoil that causes earlier laminar separation.

Keywords
Laminar Separation Bubble; Turbulence Intensity; S809 Airfoil; Transition Model; Reynolds 
Number
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Fabrication and Characterization of Ceramic Matrix 
Composite 
 
Yahya Asanoglu1,2 and Celaletdin Ergun2
1Mechanical Design Engineering Dept., Aselsan Golbasi, Ankara, Turkey
2Mechanical Engineering Dept., Materials and Manufacturing Div Taksim, Istanbul, Turkey

Abstract
Ceramic-matrix composites (CMC) has significant prominence in various engineering 
applications because of their heat resistant associated with an ability to withstand brittle type 
of catastrophic failure. In this study, specific raw materials have been chosen for the purpose of 
having suitable CMC material for high temperature dielectric applications. CMC material will 
be manufactured through polymer infiltration and pyrolysis (PIP) method. During manufacture 
process, vacuum infiltration and autoclave will be appliedso as to decrease porosity and to 
obtain higher mechanical properties although this advantage leads to decrease in electrical 
performance of the material. Time and temperature adjustment in pyrolysis parameters provide 
significant difference in properties of the resulting material. 
The mechanical and thermal properties will be investigated in addition to measurement of 
dielectric constant and tangent loss values within the spectrum of Ku-band(12 to 18 GHz). 
Also, XRD, TGA/PTAanalyses will be employed to prove transition of precursor to ceramic 
phases and to detect critical transition temperatures. Additionally, SEM analysis on the fracture 
surfaceswill be performed to see failure mechanism whether there is fiber pull-out, crack 
deflection and others which lead to ductility and toughness in the material.
In this research, cost effectiveness and applicability of PIP method will be proven in manufacture 
of CMC materials while optimization of pyrolysis time, temperature and cycle for specific 
materials is detected by experiment. Also, several resins will be shown to be a potential raw 
material for CMC radome and antenna applications. This research will be distinguished from 
previous related papers due to the fact that in this research, combination of different precursors 
and fabrics will be experimented to specify unique cons and pros of each combination. In this 
way, this is an experimental sum of previous works with unique PIP parameters and a guide to 
the manufacture of CMC radome and antenna.

Keywords
CMC; PIP; Precursor; Quartz
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Addressing the Water-energy Nexus: a Focus on The 
Barriers and Potentials of Harnessing Wastewater 
Treatment Processes for Biogas Production in Sub 
Saharan Africa 
 
Grace N. Ijoma1*, Asheal Mutungwazi1, ThulaniMannie2, Weiz 
Nurmahomed2, Tonderayi S. Matambo1 and Diane Hildebrandt3

1Institute for the Development of Energy for African Sustainability (IDEAS), University of 
South Africa, College of Science, Engineering and Technology, Florida, Roodepoort 1709, 
South Africa
2Department of Environmental Sciences, University of South Africa, College of Agricultural 
and Environmental Sciences, Florida, Roodepoort 1709, South Africa
3African Energy Leadership Centre, Wits Business School and Molecular Sciences Institute, 
School of Chemistry, University of the Witwatersrand, Park town, Johannesburg, 2193, 
South Africa.
*Corresponding author:  Email: nkechiijoma@gmail.com

Abstract
Several anthropogenic activities reduce the supply of freshwater to living organisms in all 
ecological systems, particularly the human population. Organic matter in derived wastewater 
can be converted into potential energy, such as biogas (methane), through microbial 
transformation during anaerobic digestion (AD). To address the current lack of data and 
values for wastewater generation in Sub-Saharan Africa, this review analyzes and estimates 
(at 50% and 90% conversion rates) the potential amount of wastewater-related sludge that 
can be generated from domestic freshwater withdrawals using the most recent update in 2017 
from the World Bank repository and database on freshwater status in Sub-Saharan Africa. The 
Democratic Republic of the Congo (DRC) could potentially produce the highest estimate of 
biogas in Sub-Saharan Africa from domestic wastewater sludge of approximately 90 billion 
m3, which could be converted to 178 million MWh of electricity annually, based on this 
extrapolation at 50% conversion rates. Using same conversion rates estimates, at least nine 
other countries, including Guinea, Liberia, Nigeria, Sierra Leone, Angola, Cameroon, Central 
African Republic, Gabon, and Congo Republic, could potentially produce biogas in the range of 
1–20 billion m3. These estimates show how much energy could be extracted from wastewater 
treatment plants in Sub-Saharan Africa. AD process to produce biogas and energy harvesting 
are essential supplementary operations for Sub-Saharan African wastewater treatment plants. 
This approach could potentially solve the problem of data scarcity because these values for 
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Freshwater withdrawals are readily available in the database could be used for estimation 
and projections towards infrastructure development and energy production planning. The 
review also highlights the possibilities for energy generation from wastewater treatment 
facilities towards wastewater management, clean energy, water, and sanitation sustainability, 
demonstrating the interconnections and actualization of the various related UN Sustainable 
Development Goals.

Keywords
Sustainability; Anaerobic Digestio; Clean Energy; Waste-To-Energy; Circular Economy
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Power Distribution Analysis of a PEM Fuel  Cell 
battery Powered Electric Vehicle 
 
Susanta K. Das1*, Jinsu Kim2

1,2Department of Mechanical Engineering, Kettering University, 1700 University Avenue, 
Flint, Michigan 48504, United States of America.
*Corresponding Author E-mail: sdas@kettering.edu

Abstract
Purpose/Objectives
The development and usage of fossil fuels based internal combustion engine (ICE) technology 
in transportation and other utility vehicles around the world have caused serious problems 
for human life and environment pollution [1]. As an alternative of ICE, fuel cell and battery 
powered electric vehicles have shown the most promising among others for low emission, high 
efficiency and long operational life [2]. Hybridization of fuel cell system with an energy storage 
device such as lithium-ion battery pack can improve the dynamics and uninterrupted power 
supply issues for the smooth operation of electric vehicles. Hybridization allows optimization 
of fuel-cell and battery power system to achieve better fuel economy and performance. The 
optimization of this hybrid system is accomplished through an energy management strategy 
(EMS) that distributes the load power among fuel cell stack and battery pack. The design of 
such an EMS should be made to achieve an optimal fuel economy while ensuring that each 
energy source operates within its limits. Primary objectives of this investigation are to analyse 
the power distribution strategy through implementation in a fuel cell and battery hybrid electric 
vehicle simulation model.

Materials/Methods 
The complete vehicle simulation model is comprised of six parts: drive cycle source, driver 
block, energy management system (EMS) block, electrical subsystem block, driveline block, 
and vehicle dynamics block. With the help of MATLAB and Simulink software package, 
major vehicle components and control strategies were designed in each individual subsystem 
block and connected to each other to form a complete vehicle simulation model. By employing 
MATLAB and Simulink software, a mathematical vehicle simulation model was designed 
for the model validation purpose. The optimization of fuel cell and battery power was then 
performed under different operating conditions to understand the effect of various parameters 
on the vehicle performance and improve the fuel economy.
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Results and Conclusions
The lithium-ion battery pack in the model acts as an auxiliary power source to assist the PEM 
fuel cell stack power supply as well as it also acts as an energy storage system to restore 
the energy from regenerative braking or store surplus fuel cell energy. A step-down DC/DC 
converter (or buck converter) was connected to the fuel cell since the fuel cell voltage is higher 
than the DC bus voltage. For a vehicle with hybrid powertrain, therefore, an energy control 
strategy is required to accurately distribute the power between different power sources. The 
model simulation results show that the vehicle speed, battery SOC, and power distribution 
between battery and fuel cell depends on the pedal position input. The baseline vehicle model 
was validated by running the simulation with US EPA standard driving schedules - UDDS 
(city) and HWFET (highway). The simulated 7.5 miles of travel distance shows the city 
fuel economy rating as 50 mi/kg-H2. The power control strategy implemented in the model 
successfully distributed the power between the fuel cell and battery. The fuel economy of 
the vehicle model was also shown to be improved by the fuel cell and battery optimization 
processes.

Keywords
Fuel Cell; Battery; Matlab and Simulink Model; Electric Vehicle
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Photophysical Study of New Small Molecules 
Presenting Thermal Activated Delayed Fluorescence 
(TADF) and Room Temperature Phosphorescence 
(RTP) for OLEDs Devices Applications 
 
Antonio Maggiore,1,2*, Gianluca Accorsi1, Gian Paolo Suranna1,3, 
Roberto Grisorio1,3, Daniele Conelli3, Claudia Carlucci1,3, Fabien 
Miomandre2, Pierre Audebert2, Gilles Clavier2, Xiaofeng Tan4, 
Yangyang Qu2, Giuseppe Gigli1 and Vincenzo Maiorano1

1CNR-NANOTEC - Institute of Nanotechnology, c/o Campus Ecotekne, Via Monteroni, 
73100 Lecce, Italy
2Université Paris-Saclay, ENS Paris-Saclay, CNRS, PPSM, 91190 Gif-sur-Yvette, France 
3Dipartimento di Ingegneria Civile, Ambientale, del Territorio, Edile e di Chimica 
(DICATECh), Politecnico di Bari, Via Orabona 4, 70125 Bari, Italy.
4Department of Polymer Chemistry and Technology, Kaunas University of Technology, 
Radvilenu plentas 19, LT50254 Kaunas, Lithuania
*Corresponding E-mail: antonio.maggiore@nanotec.cnr.it

Abstract
Control of photophysical properties is crucial for the continued development of optoelectronic 
devices and luminescent materials. Thermally activated delayed fluorescence (TADF) 
is a realistic mechanism to efficiently harvest the (dark) triplet excitons, created upon 
electroluminescence, in last generation OLED devices1-2. This allows obtaining internal 
quantum efficiency (IQE) close to 100% without using any highly expensive, rare, and toxic 
heavy-atom complexes. Such a triplet to singlets process conversion is possible when the energy 
difference between them (ΔEST) is very small3 (<0.2 eV). Besides the TADF phenomena, 
another strategy to harvest triplet-excited states using pure organic small molecules is to take 
advantage of the room temperature phosphorescence4 (RTP). RTP has been observed when 
small molecules are dispersed in solvents or materials in which molecular motion is hindered. 
In particular, the most relevant methods to obtain efficient RTP are aggregation-induced or 
crystallization-induced emission5 (AIE or CIE). 
This talk presents the photophysical study of several new original molecules based on the popular 
donor-acceptor design6-7 used for achieving TADF and RTP. The new acceptor introduced 
in this work can induce very different and complex photophysical properties in solution and 
solid-state by only subtle changes in their structure, which greatly affect the competition 
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between different photophysical decay mechanisms. Interestingly, these materials also show 
the possibility to tune their emission by modulating the supramolecular organization through 
the sample preparation. In particular, they present AIE, excimer emission, mechanochromic 
luminescence (change of the emission colour when the external stress is applied), and 
polymorphism. It will be demonstrated how it is possible to trigger the TADF inducing a 
change of the molecular conformation through crystallization or excimer formation. It is also 
demonstrated how the molecular design and rigidity of the medium, are crucial to determine 
whether the molecule emits through TADF or RTP.
In conclusion, our study uncovers design rules and strategies to control of photophysical 
properties while concomitantly fully understanding the photophysical effects driven by TADF 
and RTP phenomena. This will likely enable the development of new efficient emissive 
materials in future.

Keywords
Thermally Activated Delayed Fluorescence (TADF); Room Temperature Phosphorescence 
(RTP); Charge Transfer (CT); Aggregation-Induced Emission (AIE)
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Encapsulation of Functional Magnetic Oxides inside 
Carbon Nanotubes 
 
Aakanksha Kapoor
Indian Institute of Science Education and Research, India

Abstract
Transition Metal Oxides (Tmos) are well-known to host a diverse range of exotic electronic 
and magnetic ground states. Carbon Nanotubes (CNT), on the other hand, possess exceptional 
electrical, thermal and mechanical properties. Encapsulating and preserving functional tmos 
inside cnt bring into fore new possibilities in the arenas of Nanoscience and nanotechnology, 
and providing an opportunity for direct patterning of Nano-Electronic devices. in the first 
part of my talk, i will give a brief demonstration on the use of a single-zone furnace with a 
modified synthesis chamber design to obtain metal (iron, nickel, or cobalt) and their respective 
oxides-filled carbon Nanotubes with high filling efficiency and controlled morphology. in the 
second part of my talk, i will present some exciting magnetization (m) and Remanence (μ) 
results, which conclusively arise at the interface of two highly functional materials, namely the 
graphitic shells of a carbon Nanotube (cnt) and α-fe2o3, a Dzyaloshinskii–Moriya interaction 
driven Weak Ferromagnet (wfm) and Piezomagnet (pzm). Encapsulation of α-fe2o3 inside cnt 
leads to a significant enhancement in its magnetic functionalities. These effects exist at the 
room temperature which can have profound technological implications in Spintronics.
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Superb Flexibility and Stretchability of Highly 
Conductive Large-Area Graphene Grown Directly on 
PDMS substrate at 100 oC 
 
Yire Han, Jang-Su Jung and Soon-Gil Yoon1*

1Department of Materials Science and Engineering, Chungnam National University, Daeduk 
Science Town, 34134, Daejeon, Republic of Korea

Abstract
The direct synthesis of inherently defect-free, large-area graphene on flexible substrates is a 
key technology for soft electronic devices. In the present work, in situ plasma-assisted thermal 
chemical vapor deposition (PATCVD) is implemented in order to synthesize 4-inch-diameter 
high-quality graphene directly on 10-nm-thick Ti-buffered substrates at 100 °C. The in situ 
synthesized monolayer graphene displays outstanding stretching properties coupled with low 
sheet resistance. Further improved mechanical and electronic performances are achieved by 
the in situ multi-stacking of graphene. The 4-layered graphene multi-stack is shown to display 
an ultralow resistance of ~ 6Ω per square, which is consistently maintained during the harsh 
repeat stretching tests and is assisted by self-p-doping under ambient conditions. Graphene-
field effect transistors fabricated on polydimethylsiloxane (PDMS) substrates reveal an 
unprecedented hole mobility of ~ 21,000 cm2V-1s-1 at a gate voltage of -4V, irrespective of 
the channel length, which is consistently maintained during the repeat stretching test of 5,000 
cycles at 140% parallel strain.

Keywords
Transfer-free graphene; high flexibility; high stretchability; large area graphene growth at 
100oC

Biography
Soon-Gil Yoon received his Ph.D. from the Korea Advanced Institute of Science and Technology, 
Korea in 1988. He is a distinguished professor in Materials Science and Engineering, 
Chungnam National University, Korea since 1990. He published about 405 peer-reviewed 
papers since 1990. His representative papers are Nano Letters (2010), Advanced Materials 
(2011, 2012), Nano Energy (eight papers) for piezoelectric energy harvesting using organic/
inorganic perovskite thin films, Advanced Science and Nano Today (2021) for high flexibility 
and high stretchability of the transfer-free, high-quality, large-area monolayer graphene grown 
at 100 oC. His current research interests are  Antibacterial activity, Transfer-free Graphene, 
Piezoelectric energy harvesting using organic/inorganic halide perovskite.



INTERNATIONAL MEET ON APPLIED SCIENCE, ENGINEERING AND TECHNOLOGY

June 23-25, 2022 | Zleep Hotel Hoje Taastrup, Denmark

ASETMEET2022

Page- 30

albedo
...let's reflect knowledge

The Past, Present, and Future of Digital Health with 
Applied Sciences and Biomedical Technology 
 
Emine Kemiklioglu*1,Berfin Gurboga1, Özlem Uzun Araz1

Engineering Faculty, Manisa Celal Bayar University, Manisa, 45140 Türkiye

Abstract
Air pollution has become an important problem due to toxic gases released into the environment. 
Accurate monitoring of these toxic gases is an essential part of maintaining a safe working 
environment. Therefore, the detection of toxic gases plays a crucial role in modern society. 
In this study, a sensor for the detection of toxic gases was developed by utilizing the self-
assembly, reversing molecular arrangement and chemical diversity properties of liquid crystals 
(LC). Blue phase liquid crystals (BPLCs) and lyotropic cholesteric liquid crystals (LChLC) 
were formulized and supported on Dimethyloctadecyl[3-(trimethoxysilyl)propyl]ammonium 
(octadecyldimethyl(3-trimethoxysilylpropyl) ammonium) (DMOAP) coated glass substrates. 
These samples were exposed to three different toxic volatile solvent vapors, such as phenol, 
toluene and 1,2 dicholoropropane, respectively in an isolated chamber. The experimental 
results showed that there was a significant change in the wavelength of LChLCs from red to 
blue region in the spectrum. The maximum wavelength changes of LChLCswere obtained as 
30nm, 40nm and 50nm, respectively,for phenol, 1,2 dichloropropane and toluene as seen in 
Fig. 1.However, the maximum wavelength changes wereobtained as 10nm, 10nm, 13nm when 
BPLC exposed to phenol, toluene and 1,2 dichloropropane, respectively. The adsorption of the 
toxic gases vapor on BPLCwas slower due to higher viscosity of BPLC.

Figure 1. Bragg reflection wavelength of lyotropic ChLCs sample exposed to a) toluene, b) 
phenol, c) 1,2 dicholoropropane within 25 minutes.

A fuzzy model has been obtained for the sensor system that can evaluate both experimental 
measurements and environmental data has been developed the optimization studies. It has 
been seen that the use of fuzzy logic in LC-based sensor applications will have the potential 
to be integrated into sensor studies as a result of the consistency obtained between simulation 
and experimental data.

 a) b) c) 
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Plant-Based Solutions for COVID-19 
 
Kathleen Hefferon PhD, Nasir Mahmood PhD, Sarah Nasir PhD
Cell and Systems Biology, University of Toronto, Toronto, Ontario, Canada

Abstract
The coronavirus SARS-COV-2 has turned our own health and the world economy upside 
down. While several vaccine candidates are currently under development, antivirals with 
the potential to limit virus transmission or block infection are also being explored.  Plant 
production platforms are being used to generate vaccines and antiviral proteins inexpensively 
and at mass scale. The following presentation discusses plant-based approaches to generate a 
novel COVID-19 antiviral protein and address the challenge that it presents to our way of life.
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Bronchoscopic Diagnosis of Solitary Pulmonary Nodule 
with the use of NIR Spectroscopy 
 
Tomas Bruha1*, Jiri Votruba2

Pulmonary Clinic, Charles University Hospital, U Nemocnice 2, Praha, Czech Republic
*Corresponding Author E-mail: enex@volny.cz

Abstract
Deaths from lung cancer exceed those from any other type of malignancy with 1•5 million 
deaths in 2010. It is why there has been substantial interest in the studies dealing with lung 
cancer screening. Screening increases operability and now we have clear data that it also 
increases cancer- related and overall survival.

Due to a widespread use of a CT recently there is increased incidence of smaller peripheral 
lung lesions. Because of an obvious need for a morphological verification new bronchoscopy 
methods for biopsy of such small peripheral lesions are needed. We have utilized novel method 
of spectroscopic detection in peripheral lung cancer. NIR spectroscopy of penetrating light 
proved to be viable tools for pathological tissue localisation with the possibility of obtaining 
more specific biopsy material and potentionally give insight into  molecular biology of solitary 
pulmonary nodules.

Methods
We have designed the instrument for measurement of penetrated NIR light through the lung 
tissue. It consists of two fibres of 1 mm in diameter contained in one bundle covered with 
insulation sleeving. One of the fibres is a detector; the other is a source fibre. The indicator 
fibre is 0,3 cm longer than the source fibre and it is separately covered with insulation till its 
ending. The ending is cut in the angle of 60 degrees and titan coated in order to facilitate NIR 
light transmission toward detector fibre. The detector fibre is connected to NIR spectroscope 
and the source fibre to NIR source. 

Results
Measurements of a normal lung tissue at various areas  show characteristic symmetrical shape 
of spectral curve within interval around its peak which  is not present during cancer tissue 
spectroscopy. Spectral curves of pathological tissues expresses within this spectral interval 
significant asymmetry although  with different shapes for various lung carcinogenity. 
Conclusion
Obtained data  promises possibility to develop mathematical algorithms for spectral curve 
morphology evaluation resulting to cheap, simple effective diagnostic tool. As this toll can 
be used at bronchoscopy examination for in vivo real-time monitoring of SPN and biopsy 
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navigation can as well  improve sensitivity of trans bronchial biopsy under fluoroscopic 
guidance.

Keywords
Solitary Pulmonary Nodules; NIR Spectroscopy; Lung Tissue
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Experiments showed that main quantum of penetrated radiation is within near-infrared band 
and thickness of fat layer absorbed is decisive for quantum of absorbed light. Subsequently 
T. Bruha together with J. Votruba, develop new design of probe, consisting in two optical 
fibres, while source one is connected to source of radiation and detecting one  is connected to 
spectroscope. 
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this realisation. Presently, T.Bruha in cooperation with M.Sedlak working on   development 
mathematical algorithm for discrimination of healthy and pathological measured spectral 
curves.
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Abstract
We now live in an era of information explosion and digital revolution that has resulted in 
rapid technological developments in different aspects of life. The optical fiber based fixed 
network is playing an increasingly critical key role in this digital transformation via providing 
ubiquitous high bandwidth connections to everywhere. Similar to wireless communication, 
the fixed network has gone through a few generations starting from the first generation (F1G) 
telephone network to today’s fifth generation (F5G) network featuring high speed optical 
fiber connections. The evolution witnessed the gradual replacement of fiber with conventional 
copper in a way that fiber keeps strong momentum of penetrating into the last mile and the 
last meter. Each generation evolution shows a 10 × speed and density increase as well as 10 × 
latency reduction. With the explosive growth in the number of connections between human, 
things and facilitates in the coming metaverse age, there is significant demand of intelligence 
of the network in addition to speed, density and latency. In this plenary talk, I will share a view 
of the sixth generation fixed network (F6G) and discuss about how optics to address the new 
challenges of intelligent connections. In particular I will share our innovation of building up a 
ubiquitous deterministic low latency optical fiber access network enabling F6G.

Keywords
The 6th generation fixed network (F6G); optical access; low latency optical connections; optics 
to everything
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