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I would like to welcome you to the 5th joint International Conference on Energy Engineering and 

Smart Materials (ICEESM-2020) and International Conference on Nanotechnology and Nanomaterials 

in Energy (ICNNE-2020). This year, as you know, our annual Conference was planned to be held in 

beautiful and sunny Barcelona, but, unfortunately, due to the spread of the COVID-19 virus around the 

world, we have to curry on our presentations online.  The conference programme includes the invited 

and oral presentations from scientists working in similar areas to establish platforms for collaborative 

research projects. The conference covered the recent trends and achievements in the fields of energy 

engineering, environmentally friendly technologies and smart nanomaterials. 

This year we have around twenty participants from Ireland, Spain, Russia, Bulgaria, Romania, 

China, Jordan, India, Brazil and other countries, whom I wish fruitful discussions.   

I hope that you and your families are keeping well and safe. I would also like to thank all of you 

for making this year ICEESM and ICNNE Conferences possible, despite this very difficult time for all 

of us. 

 

         Conference Chair 

Prof. Tatiana Perova, Trinity College Dublin,  

The University of Dublin, Ireland 

On behalf of the ICEESM and ICNNE Conferences committee 
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Equipment Needed 

1. A computer with an internet connection (wired connection recommended) 

2. USB plug-in headset with a microphone (recommended for optimal audio quality) 

3. Webcam (optional): built-in or USB plug-in 

 

Environment Requirement 

1. Quiet Location 

2. Stable Internet Connection 

3. Proper lighting 

 

Learn the Zoom Skills  

Please visit: http://www.iceesm.com/zoom/ 

 

Join the Test Session before the Formal Session 

To effectively control the time and avoid some unexpected situations, we advise you record your 

presentation ahead of time, play the video while it’s your turn for presentation. The Video presentation 

should be within 12 minutes, 3 minutes for Q&A, in total, one presentation is 15 minutes.  

 

Attention Please 

The conference will be recorded, we will appreciate your proper behavior. 

 

Presentation Recording and Broadcasting 

The photograph(s) or video or audio recording(s) will be taken by conference organizer. It will be used in 

for conference program purpose. The photograph(s) or video or audio recording(s) will be destroyed after 

the conference, it cannot be distributed to or shared with anyone, it shall not be used for commercial nor 

illegal purpose. Each presentation will be recorded, if you don’t want it, please inform our staff ahead of 

time. 

Do not record other presenters’ presentation nor distribute it to or share with anyone unless the presenter 

gives written consent of agree. Failure to do so will be considered a serious academic violation subject to 

disciplinary/ lawful action. 

 

 

 

 

Online Presentation 

Instruction 

http://www.iceesm.com/zoom/
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“Micro-Raman Spectroscopy and Imaging of Group IV Semiconductor 

Epitaxial Nanolayers for Photonic and Opto-Electronic Applications” 

Prof. Tatiana Perova, Trinity College Dublin, Ireland 

Abstract: Raman spectroscopy demonstrates an excellent ability for analysis of stress, composition and 

defects in groups III-V and II-IV semiconductors, including SiGe, SiC and GeSn alloys. SiGe alloys, for 

example, were intensively studied for the last quarter of the century and the relationship for different 

Raman modes depending on Ge content and stress were well established. However, there are only few 

Raman investigations of GeSn alloys and very thin SiC epitaxial layers published up to date. Furthermore, 

there are discrepancies of the reported results, related in particular, to the frequency dependence of the main 

Raman modes versus Sn content for strained and relaxed GeSn layers. In this presentation the results of our 

recent investigations on ultra-thin SiC layers using micro-Raman mapping (or imaging) technique and on 

polarized micro-Raman spectroscopy of homogeneous and non-homogeneous GeSn alloys are discussed. 

 For GeSn alloys it was demonstrated from the comparison of the Raman spectra in two different 

polarizations, that Ge-Ge and Ge-Sn peaks are more easy to analyze in z(x,x)z configuration, while Sn-Sn 

peak is more pronounced and isolated in z(x,x)z configuration. Based on analysis of the aforementioned 

Raman bands, the dependences of various peaks position vs Sn content (obtained from XRD measurements) 

were established. It was also shown that the segregates, obtained at higher Sn content as a result of phase 

separation and Sn diffusion to the surface, are of metallic tin origin.  

The thin SiC layers grown by a new method of solid-gas phase epitaxy were also investigated. It is shown 

that the ultra-thin SiC layers on Si (111) are composed of a cubic polytype of SiC with a small amount of 

6H-SiC. The presence of the voids formed in Si under SiC film has been experimentally confirmed by 

micro-Raman spectroscopy and SEM. Line and area Raman mapping was performed at the voids area. The 

strong enhancement in the peak intensity of the TO and LO modes is observed for the Raman signal 

measured in the void area. The intensity of TO Si-C peak increases with void depth. The enhancement of 

the electromagnetic field at the voids was also confirmed by theoretical calculation based on Fresnel’s 

equation. The Raman line mapping experiments presented in this work confirm that the voids formed in the 

Si substrate under the SiC layer cause relaxation of the elastic stress caused by lattice mismatch between 

the SiC and Si. This enhancement of the Raman signal allows micro-Raman measurements to be used for 

the detection of different polytypes in ultra-thin SiC layers. It was demonstrated that the quality of GaN 

layers grown on SiC layers consisting of a mixture of the cubic and hexagonal polytypes is better than that 

of GaN layers grown on a single SiC polytypes. 

Biography: Prof. Perova completed her PhD at Leningrad State University in 1979. She joined the staff of 

Vavilov State Optical Institute (St. Petersburg, Russia) in 1979, where she was involved in the 

characterization of condensed matter using far-infrared and Raman spectroscopy. In 1998 Prof. Perova took 

a position of the Research Director of Microelectronic Technology Laboratory (MTL) at Trinity College 

Dublin and from 2007 she is the Director of MTL. Since 2011 she is a Fellow of Trinity College Dublin 

and since 2013 she is a Fellow Emeritus. Prof. Perova’s research interests are principally related to the 

optical characterization of condensed matter, with an emphasis on the analysis of the composition, 

stoichiometry, molecular orientation, stress and strain in amorphous solids, liquid crystals, photonic crystals 

and semiconductors. She has over 270 publications in books and referred journals. Prof. Perova has given 

numerous invited talks at Universities and Research Institutes in Europe, Russia, Australia and Mexico and 

several invited and keynote talks at International Conferences. Prof. Perova is acting as a Reviewer Editor 

for the journal Frontiers: Frontiers in Materials and is a member of the Editorial Board of Asian Chemistry 

Letters journal. 

Keynote & Plenary 

Speakers 
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“Identifying Active Sites in Nanoshaped Heterogeneous Catalysts for Energy 

and Environmental Applications” 

Prof. Lluís Soler, Universitat Politècnica de Catalunya · BarcelonaTech (UPC), 

Spain 

Abstract: Heterogeneous catalysis is a very active discipline because it determines the success of many 

transformation processes. It is particularly relevant for both the heavy and fine chemical industries as well 

as in air pollution abatement generated by combustion engines and remediation of industrial exhaust gases, 

among others. Regarding metal/oxide catalysts, the emergence of different nanoshaped oxide supports 

should enable the study of the influence of the oxide morphology on the metal-oxide interaction and 

catalytic activity, but in spite of numerous studies in this field, the nature of the metal-support interaction 

remains a controversial issue. In parallel, operando methodologies have attracted a lot of attention over the 

last few decades, becoming a research field in the forefront of heterogeneous catalysis. The operando 

approach is an effective way to provide direct measurements of the influence of the reaction environment 

over catalytic materials, in order to identify the nature of the active sites, elucidate the mechanism of the 

reactions involved and decipher the relationship between catalytic performance and catalyst structure. Our 

recent findings illustrate how operando techniques such as near-ambient pressure X-ray photoelectron 

spectroscopy (AP-XPS) or X-ray absorption near edge structure (XANES) are excellent tools to monitor 

both the surface restructuring, chemical state and electronic structure of catalytic systems that critically 

depend on the reaction conditions. We conducted three main approaches to fabricate more efficient 

heterogeneous catalysts and photocatalysts with a focus on energy and environmental applications: (i) 

hydrothermal and solvothermal methods to synthesize nanoshaped oxides such as ceria or titania; (ii) 3D 

printing procedures to manufacture ceria or titania based monoliths and photocatalytic microreactors and 

(iii) mechanochemical methods to prepare heterogeneous catalysts with enhanced active sites. Our recent 

investigations showed the influence of the different nanoshaped CeO2 supports on the oxidation states of 

the metals for the preferential oxidation of carbon monoxide (COPrOx) reaction and their preferential 

segregation towards the surface during the steam reforming of ethanol (ESR) to produce renewable 

hydrogen. We have also developed nanoshaped and 3D printed titaniabased materials for the photocatalytic 

production of hydrogen under dynamic conditions using ethanol as electron donor, and our recent results of 

an unprecedented, nanometric amorphous shell around the ceria crystallites obtained by mechanochemical 

methods for soot or methane oxidation. 

Biography: Lluís Soler received his PhD in Chemistry from the Universitat Autònoma de Barcelona in 

2010. In 2012, he joined the Institute for Integrative Nanoscience at the IFW Dresden (Germany) as a 

Postdoctoral Fellow and later on he moved to the Max Planck Institute for Intelligent Systems in Stuttgart 

(Germany). In 2014 he joined the group of Prof. Jordi Llorca at the Universitat Politècnica de 

Catalunya-BarcelonaTech (UPC) with a “Beatriu de Pinós” (Marie Sklodowska-Curie COFUND) grant. He 

is currently Adjunct Professor of the Chemical Engineering Department at the UPC. He was recently 

granted as a principal investigator of a JIN type project (2019-2021) funded by the Spanish Ministry of 

Sciences and the ERDF. He published over 40 publications in books and referred journals (h-index=22) and 

authored over 4 patents. His research interests include heterogeneous catalysis, photocatalysis and reaction 

engineering. 
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 “Smart Carbon Nano Onions for Biomedical Applications” 

Prof. Silvia Giordani, Dublin City University, Ireland 

Abstract: Multi-shell fullerenes, known as carbon nano-onions (CNOs), are structured by concentric shells 

of carbon atoms and are emerging as platforms for biomedical applications because of their ability to be 

internalized by cells and low toxicity.  

In my research group we have developed a synthetic multi-functionalisation strategy for the introduction 

of different functionalities (receptor targeting unit and imaging unit) onto the surface of the CNOs. The 

modified CNOs display high brightness and photostability in aqueous solutions and are selectively taken up 

by different cancer cell lines without significant cytotoxicity. 

We have also developed supramolecular functionalization with biocompatible polymers as an effective 

strategy to develop engineered drug carriers for targeted delivery applications. We reported the use of a 

hyaluronic acid-phospholipid (HA-DMPE) conjugate to target CD44 overexpressing cancer cells, while 

enhancing solubility of the nanoconstruct. Non-covalently functionalized CNOs with HA-DMPE show 

excellent in vitro cell viability in human breast carcinoma cells overexpressing CD44 and are uptaken to a 

greater extent compared to human ovarian carcinoma cells with an undetectable amount of CD44. In 

addition, they possess high in vivo biocompatibility in zebrafish during the different stages of development 

suggesting a high degree of biosafety of this class of nanomaterials. 

To probe the possible applications of CNOs as a platform for therapeutic and diagnostic interventions on 

CNS diseases, we injected fluorescent CNOs in vivo in mice hippocampus. We analyzed ex vivo their 

diffusion within brain tissues and their cellular localization by confocal and electron microscopy. The 

subsequent fluorescent staining of hippocampal cells populations indicates they efficiently internalize the 

nanoparticles. Furthermore, the inflammatory potential of the CNOs injection was found comparable to 

sterile vehicle infusion, and it did not result in manifest neurophysiological and behavioral alterations of 

hippocampal-mediated functions. 

Our results encourage further development as targeted diagnostics or therapeutics nanocarriers. 

Biography: Silvia Giordani is full Professor (Chair) of Nanomaterials within the School of Chemical 

Sciences at Dublin City University and a PI of the strategically important National Centre for Sensor 

research. She received her PhD in Chemistry from the University of Miami, USA and carried out 

postdoctoral research at Trinity College Dublin (TCD), Ireland and at the University of Trieste, Italy. In 

2007 she received the prestigious President of Ireland Young Researcher Award and was a Research 

Assistant Professor at TCD from 2007 to 2013. Since September 2013 she has been leading the new “Nano 

Carbon Materials” research lab at the Istituto Italiano di Tecnologia (IIT) and in December 2016 she was 

appointed Associate Professor in Organic Chemistry at the University of Turin, Italy. Her main research 

interests are in the design, synthesis, and characterization of a wide range of nanomaterials for applications 

in smart and responsive bio-related nanotechnologies. She is the author/co-author of approx. 100 

manuscripts, reviews and book chapters. In 2018 she was awarded the William Evans Fellowship from the 

University of Otago (New Zealand) and is Visiting Scientist to the Bio-Nano Institute at Toyo University 

(Japan). 
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 [ (GMT+2) – Barcelona Local Time] 

April 15, 2020 | Wednesday 

Test Sessions 

09:00-09:45 Keynote & Plenary Speeches Test 

10:00-11:25 Session 1-2, Poster Session Test 

12:00-14:00 ICEESM & ICNNE Online Help Center: Q&A 

April 16, 2020 | Thursday 

Formal Sessions 

09:30-09:35 Opening 

Remarks 
Prof. Tatiana Perova, Trinity College Dublin, Ireland 

09:35-10:20 

Keynote 

Speech 

“Identifying Active Sites in Nanoshaped Heterogeneous Catalysts for 

Energy and Environmental Applications” 

Prof. Lluís Soler, Universitat Politècnica de Catalunya · BarcelonaTech 

(UPC), Spain 

10:20-10:30 Break 

10:30-11:15 
Keynote 

Speech 

“Micro-Raman Spectroscopy and Imaging of Group IV Semiconductor 

Epitaxial Nanolayers for Photonic and Opto-Electronic Applications” 

Prof. Tatiana Perova, Trinity College Dublin, Ireland 

11:15-12:00 
Plenary 

Speech 

“Smart Carbon Nano Onions for Biomedical Applications” 

Prof. Silvia Giordani, Dublin City University, Ireland 

12:00-13:00   Break 

13:00-14:45 

Session 1 Advanced Material 

14:45-15:00   Break 

15:00-16:45 
Session 2 Energy Engineering 

15:00-16:00 
Poster Session 

April 17, 2020 | Friday 

Replay Sessions | 08:00-14:30 

 

 

 

 

 

Schedule 

at a Glance 
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PRESENTATIONS OVERVIEW 

Test Keynote & Plenary Speeches 

Join Zoom Meeting  

Meeting ID: 825 622 180 

April 15
th

 Formal Keynote & Plenary Speeches 

Join Zoom Meeting  

Meeting ID: 825 622 180   

April 16
th

 

Prof. Lluís Soler 09:00-09:15 Prof. Lluís Soler 09:35-10:20 

Prof. Tatiana Perova 09:15-09:30 Prof. Tatiana Perova 10:30-11:15 

Prof. Silvia Giordani 09:30-09:45 Prof. Silvia Giordani 11:15-12:00 

 

Test Session 1 

Join Zoom Meeting  

Meeting ID: 372 895 154  

April 15
th

 Formal Session 1 

Join Zoom Meeting  

Meeting ID: 372 895 154  

April 16
th

 

NES20-315 10:00-10:05 NES20-315 13:00-13:15 

NES20-319 10:05-10:10 NES20-319 13:15-13:30 

NES20-307 10:10-10:15 NES20-307 13:30-13:45 

NES20-334 10:15-10:20 NES20-334 13:45-14:00 

NES20-401-A 10:20-10:25 NES20-401-A 14:00-14:15 

NES20-308 10:25-10:30 NES20-308 14:15-14:30 

NES20-408-A 10:30-10:35 NES20-408-A 14:30-14:45 

 

Test Session 2 

Join Zoom Meeting  

Meeting ID: 372 895 154  

April 15
th

 Formal Session 2 

Join Zoom Meeting  

Meeting ID: 372 895 154  

April 16
th

 

NES20-320 10:50-10:55 NES20-320 15:00-15:15 

NES20-309 10:55-11:00 NES20-309 15:15-15:30 

NES20-313 11:00-11:05 NES20-313 15:30-15:45 

NES20-415 11:05-11:10 NES20-415 15:45-16:00 

NES20-335 11:10-11:15 NES20-335 16:00-16:15 

NES20-336 11:15-11:20 NES20-336 16:15-16:30 

NES20-404-A 11:20-11:25 NES20-404-A 16:30-16:45 

 

Test Poster Session 

Join Zoom Meeting  

Meeting ID: 393 699 372  

April 15
th

 Formal Poster Session 

Join Zoom Meeting  

Meeting ID: 393 699 372  

April 16
th

 

NES20-305 10:00-10:05 NES20-305 15:00-15:15 

NES20-323-A 10:05-10:10 NES20-323-A 15:15-15:30 

NES20-324-A 10:10-10:15 NES20-324-A 15:30-15:45 

NES20-325-A 10:15-10:20 NES20-325-A 15:45-16:00 

 

ICEESM & ICNNE Online Help Center: Q&A 

Join Zoom Meeting  

Meeting ID: 825 622 180  

April 15
th

 

12:00-14:00 

 

Replay Sessions 

Join Zoom Meeting  

Meeting ID: 825 622 180  

April 17
th

 

8:00-14:30 
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Session 1: Advanced Material 
Test Presentation time: 10:00 – 10:35, April 15, 2020 
Formal Presentation time: 13:00 – 14:45, April 16, 2020 
[ (GMT+2) – Barcelona Local Time] 

Join Zoom Meeting  
Meeting ID: 372 895 154  

Formal Session 1 | April 16
th

 
Session Chair: Prof. Tatiana Perova 

Note:  

* The schedule of each presentation is for reference only. Authors are required to attend the 

whole session, in case there may be some changes on conference day. Please join in the room 

5-10 minutes earlier 

13:00-13:15 NES20-315 

Presenter: Aseel Alsadi 

From: German Jordanian University, Jordan 

Title: Analysis of Different Micro Cracks Shapes and the Effect of 

Each Shape on Performance of PV Modules 

Authors: Mathhar Bdour, Aseel Al-Sadi 

Abstract: Photovoltaic solar panels became the world's largest distributed Renewable 

technology through its easy manufacturing and installation, moreover, the cost of 

photovoltaic panels falls continuously which provided a safe environment to investors 

to invest in such systems. The Photovoltaic solar panel made from different layers 

starting from anti reflected coated glass layer, encapsulation material, solar cells 

matrix another encapsulant layer and back sheet. This structure does not provide the 

needed protection to the solar cells encapsulated inside and there will be a possibility 

of microcracks happen at different stages of the project life cycle starting from the 

production, transportation, installation, cleaning and operation, and maintenance stage. 

Through this research, modules from different projects were tested to see the 

microcracks and their effect. Results show that those cracks can cause a power drop up 

to 3.21% depending on the type of the module. Furthermore, microcracks are 

classified as minor and major ones based on their shape, dendritic and vertical shapes 

are resulted to be the most severe ones. 

13:15-13:30 NES20-319 

Presenter: Xudong Lu 

From: Central Iron and Steel Research Institute, China 

Title: Stress Relaxation Behavior of GH4169 Alloy 

Authors: Xudong Lu, Songyi Shi, Bo Wen, Yawei Zhang and  

Jinhui Du 

Abstract: The relaxation properties of GH4169 alloy were studied contrastively at 

temperatures ranging from 600 oC to 700 oC and initial stress ranging from 550 MPa to 

850 MPa. The relationship between the microstructure and relaxation behavior was 

evaluated using transmission electron microscopy techniques. It was found that the 

relaxation limit and relaxation stability of the alloy decreased obviously with the 
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increase of temperature. Further investigations show that the relaxation behavior is 

mainly depend on both precipitate characteristics and its interaction with dislocations. 

The alloy with higher strength lever has more excellent stress relaxation stability, 

because of the inhibition of a large number subgrains on dislocations motion. 

13:30-13:45 NES20-307 

Presenter: Mariya Aleksandrova 

From: Technical University of Sofia, Bulgaria 

Title: Study of Printed Polymeric Flexible Energy Harvesting 

Elements – Impact of the Electrode Materials and Patterns 

Authors: M Aleksandrova, R Aepuru, G Dobrikov 

Abstract: In this paper is presented study of flexible pressure piezoelectric energy 

harvesting developed with an screen-printing of polyvinylidene 

fluoride-trifluoroethylene (P(VDF-TrFE)) ink on three different metal electrodes 

(silver, gold and aluminium) with three different topologies – rectangular, meander 

and side comb. The influence of the electrode type and pattern is studied in terms of 

polymer coating distribution and morphology, piezoelectric voltage generation and 

stability at multiple bending, as well as piezoelectric coefficient. The elements are 

studied at low mass loading of up to 100 g and frequency up to 50 Hz. They produce 

voltage between 916 and 362 mV from active area of 1 cm2 and piezoelectric polymer 

film of 3 µm, according to the electrode metal nature and shape. It was found that the 

silver electrode with meander shape is the optimal for electrical performance and 

mechanical stability giving superior piezoelectric coefficient of 0.332 V.m/N to the 

reported values and only 8.6 % decrease of the piezoelectric voltage at 1500 repeating 

bending cycles. 

13:45-14:00 NES20-334 

Presenter: Olga Vladimirovna Morozova 

From: Federal Research and Clinical Center of Physical-Chemical 

Medicine of Federal Medical Biological Agency, Russia 

Title: Intracellular Delivery of Nanoparticles Fabricated from 

Monoclonal and Polyclonal Antibodies Against influenza A and 

Hepatitis B Virus Antigens 

Authors: O.V. Morozova, E.R. Pavlova, E.I. Isaeva, A.I. Sokolova, E.A. Obraztsova, 

E.A. Ivleva and D.V. Klinov 

Abstract: Specific antibodies (AB) may serve as molecular tools for both targeted, 

etiotropic and immunomodulation therapy of the infectious and oncological diseases. 

Despite their abilities to bind with extracellular virions and isolated viral antigens AB 

may not pass through host cell membranes to inhibit intracellular infectious agents. 

Nanoparticles (NP) were fabricated from polyclonal and monoclonal AB against the 

influenza A structural and non-structural proteins as well as against the hepatitis B 

virus surface antigen (HBsAg). ELISA and immunofluorescent analysis revealed the 

ligand-binding activity of the AB NP comparable with the properties of the original 

AB. Fluorescent microscopy and quantitation showed efficient cellular uptake of the 

labeled AB NP and their degradation in 5 days posttreatment. Intracellular AB NP 

induced interferon (IFN) gene expression but not interleukin (IL) 4 and IL10 

transcription. The cytokines mediated immunomodulation potential of the protein NP. 
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14:00-14:15 NES20-401-A 

Presenter: Sujittra Srisung 

From: Srinakharinwirot University, Thailand 

Title: Synthesis and Characterization of Nanoparticles with Thiol 

and Carboxylic Acid Group Ligand 

Authors: Sujittra Srisung, Narisara Tanjedrew, Siraprapa Somsri 

Abstract: Silver nanoparticles and zinc oxide nanoparticles have different chemical 

and physical properties depending on the size and shape of the particles. It has been 

used as a component of commercial product with many applications. Therefore, this 

research aims to study the interaction silver nanoparticles and zinc oxide nanoparticles 

with ligand according to the Hard 

Soft Acid Base theory (HSAB). Silver nanoparticles and zinc oxide nanoparticles were 

synthesized by chemical methods, reduction reaction, with the dithizone that contains 

the thiol group and salicylic acid ligand with the carboxylic acid group, respectively. 

Silver nanoparticles and zinc oxide nanoparticles were characterized with UV-Visible 

spectrometry, fourier transform infrared spectroscopy and scanning electron 

microscopy. The results from the UV Visible spectrum exhibited the absorption peak 

of AgNP-Dithizone complex at 508 nm. Zn-salicylic acid complex having absorption 

peak of salicylic acid at 296 nm showed the decreasing of absorbance after adding Zn 

2+. The FT-IR spectrum indicated the change of C=S stretching at 1435 cm -1 to 1430 

cm -1 of AgNP-Dithizone complex and scanning electron microscopy confirmed that 

the formation of silver nanoparticles and zinc oxide nanoparticles with dithizone and 

salicylic acid. In addition, the complex was investigated by raman spectroscopy. 

14:15-14:30 NES20-308 

Presenter: Ivailo Pandiev 

From: Technical University of Sofia, Bulgaria 

Title: Design and Implementation of Interface Circuits Intended for 

Printed Piezoelectric Micropower Harvesters on Flexible Substrates 

Authors: I Pandiev, M Aleksandrova, G Kolev 

Abstract: Interface circuits with low power dissipation is proposed and implemented, 

which is useful for efficient AC/DC voltage conversion of thin-film piezoelectric 

micro-power stack mounted harvesters. The focus is on low-power (< 1 W) elements 

consisting of printed PVDF-TrFE piezoelectric polymer on BaSrTiO3 coated flexible 

substrate with total thickness of the stack 3.1 µm. Using silver thin films as bottom 

and top electrodes, the samples exhibited stable piezoelectric rms voltage between 200 

mV and 400 mV produced from functional area of ~1.5 cm2 when stimulates it with 

sine-wave vibration with frequency of 50 Hz and intensity equivalent to mass loading 

between 1–80 g. The current registered from a single harvesting element is not greater 

than 1 A. For this type of harvesters two power processing circuits intended are 

designed and built. The first circuit is a voltage doubler, for which the rectified output 

voltage is approximately equal to twice of the amplitude of the input voltage. The 

second circuit is a voltage quadrupler; as compared to the first one it provides higher 

voltage for charging a small and thin-size chip supercapacitor connected to the output 

port, but due to diodes voltage drops a smaller value of the energy efficiency can be 

obtained. For the implementation of the electronic circuits, low-power Schottky diodes 

with a forward voltage below 100 mV at current up to 0.1 mA are chosen. An 

experimental study to verify the efficiency of the proposed circuits is performed with 

laboratory made thin-film piezoelectric harvesters. 
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14:30-14:45 NES20-408-A 

Presenter: Simón Roa Díaz 

From: Centro Atómico Bariloche and Instituto Balseiro, Comisión 

Nacional de Energía Atómica (CNEA), 

Consejo Nacional de Investigaciones Científicas y Técnicas 

(CONICET), Argentina 

Title: AFM-Assisted Nanoindentation Analysis of Nanocrystalline Cu Thin Films: A 

Critical Study about the Thickness and Microstructure Role on the Mechanical 

Properties 

Authors: Simón Roa Díaz and Martín Sirena  

Abstract: In this work, we report a systematic study about the influence of the 

substrate and the thermal annealing on the mechanical properties of nanocrystalline Cu 

DC sputtering on Si (100) substrates at room temperature. The mechanical properties 

were determined from the depth sensing indentation technique at the nano-scale using 

an atomic force microscope. To understand the role of the internal strains and the 

microstructure, the films were exposed to different thermal treatments. The results 

show a clear decrease of the elastic modulus and the indentation hardness as film 

thickness and grain size increase. Variations from 65±7 [GPa] up to 120±10 [GPa] in 

the elastic modulus were observed for samples with different thickness, and variations 

between 900±75 [MPa] and 2.5±0.1 [GPa] in the indentation hardness was measured 

for the same samples. On the other hand, the annealing treatments produced 

considerable variations in the mechanical properties. A decrease of the elastic modulus 

of the samples from 95±8 to 65±6 [GPa] was observed as the annealing time was 

increased up to 60 minutes at 400°C. Also, a similar tendency in the change of the 

elastic modulus was observed as the annealing temperature was increased. The 

experimental results suggest that both effects are important and comparable when we 

want to determine the mechanical properties. This is a clear proof that mechanical 

properties of a thin film do not only depend on substrate influence but also there is a 

considerable influence of the micro-structure and the stress field in the film. 
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15:00-15:15 NES20-320 

Presenter: Tarun Kumar 

From: Indian Institute of Technology Mandi, India 

Title: Finite Element Modelling of Big Turbo-Generator Rotor 

Vibrations using Newmark-beta Integration Method 

Authors: Tarun Kumar, Rajeev Kumar, S C Jain 

Abstract: In this paper big turbo-generator rotor vibrations are simulated for various 

electrical faults. Newmark-beta method is used to simulate the vibrations at various 

critical sections of the rotor. Rotor is modelled using finite element method with solid, 

hollow and tapered elements. Torque in the generator during the course of electrical 

faults is modelled using dq0 formulation and solved in MATLAB using 4th order 

predictor-corrector method. Line to ground (L-G), line to line (L-L), three phase 

(L-L-L) and asynchronization faults are simulated for 100ms. The torsional vibrations 

in rotor at critical section is found to be most severe during three phase fault followed 

by mal-synchronization fault followed by the line to line fault followed by line to 

ground fault. 

15:15-15:30 NES20-309 

Presenter: Wei Jin 

From: Southeast University, China 

Title: Adaptive Modeling and Operation Optimization for the Cold End 

System of Thermal Power Units based on Mechanism and Statistical 

Analysis 

Authors: Wei Jin, Shaojun Ren, Yunshan Dong, Fengqi Si, Ce Wang, Zhenwei Zhang 

Abstract: The operation optimization for the cold end system is an efficient means to 

improve the economy of steam turbine units. To compensate for the inadequacy of the 

traditional mechanism analysis utilized in obtaining actual operating characteristics of 

the cold end system, the prediction model of the exhaust pressure was established on 

the basis of mechanism analysis combined with data from the operation process. An 

online adaptive updating strategy was introduced to guarantee the modeling accuracy. 

A discrete model of the cooling tower outlet water temperature (CTOWT) was 

constructed based on the operation data partitioned into different groups according to 
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the pump operating mode change (POMC). Combining the above two models, the 

coupled model of the cold end system was therefore obtained. A model-based 

operation optimization system was then implemented for the cold end system in a 

coal-fired power plant. Experimental trials authenticate that the optimization 

suggestions provided by the system can effectively enhance the benefit of power 

generation. 

15:30-15:45 NES20-313 

Presenter: Tatyana Petrova 

From: Institute of chemical engineering at Bulgarian academy of 

sciences, Bulgaria 

Title: Comparison of Experimental and Model Liquid Distribution in 

Large Packed Bed of Raflux Rings 50-5 

Authors: Tatyana S Petrova, Daniela B Dzhonova-Atanasova, Krum A Semkov 

Abstract: This work presents a continuation of our investigations on the radial liquid 

distribution in packed beds with open-structure random packings, by means of a 

dispersion model, in a scale, close to industrial one. Using experimental data for 

uniform initial irrigation, the optimal parameters’ values of the three parameters of the 

dispersion model are obtained by two-parameter identification. One of the parameters 

(the radial spreading coefficient) is calculated independently by using experimental 

data for a point source initial irrigation. The dispersion model solution at optimal 

parameters’ values is compared with both experimental and TUM WelChemCell 

model literature data for the liquid radial distribution in a packed column with a 

diameter of 1.2 m and random packing Raflux rings 50-5. The maldistribution factor 

of the liquid distribution is also calculated and compared. The comparison shows very 

good agreement between our results and the literature data and confirms the dispersion 

model capability to predict the liquid distribution in large columns with open-structure 

packings. 

15:45-16:00 NES20-415 

Presenter: Fahad Hassan Al Shehri  

From: Saudi Aramco, Saudi Arabia 

Title: Predicting the Flowing Bottomhole Pre Ssure in A Certain 

Field Using Artificial Neural Network Method 

Authors: Fahad Hassan Al Shehri, Tayyar Al Tayyar, Muhammad Arsalan 

Abstract: Installation of production tubulars is a critical job that has a direct impact 

on the overall productivity of the well. Thus, it is equally significant to predict the 

accurate flowing bottom-hole pressure (FBHP) in order to garner utmost benefits from 

the system by constructing the right vertical lift performance (VLP) curves. In fact, 

constructing the accurate VLP curves helps us identify the liquid loading times of 

wells and hence be able to predict when to install velocity strings or different artificial 

lift systems. As interfering in the wellbore physically to install downhole memory 

gauges would cause additional cost for running and setting the tool as well as 

interrupting the production system, hence prediction models for predicting FBHP are 

utilized. For years, efforts have been made into developing mechanistic models and 

correlations. However, all present correlations are developed under laboratory 

conditions and each have their own limitations for specific types of flow regimes. 

Mechanistic models integrate the physics of 
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downhole conditions and yet they do not provide accurate results for FBHP. Therefore, 

artificial neural network (ANN) model was utilized in this paper. The designed model 

has been validated over a diverse range of data sets thus, it has been developed for the 

purpose of providing efficient results. More than 30,000 data points were collected 

from various wells with wide range of inputs. The inputs utilized in the AI model are 

from daily flowback data including wellhead pressure, wellhead temperature, true 

vertical depth, fluid specific gravity, chloride content, watercut, fluid rates, and water 

gas ratio. The data were then split as per the ratio of 4:1 for training and testing in 

order to generate accurate results. Then, the model was tested on other new well to test 

its accuracy. Eventually, the results from the designed model were compared with the 

results of existing correlations and it was evident that AI model outperformed them in 

terms of root mean square error (RMSE), average absolute percent error (AAPE), and 

correlation coefficient (CC). Finally, in order to prove that the present model provides 

effects of the various physical parameters in pressure drop, a trend analysis was also 

conducted. 

16:00-16:15 NES20-335 

Presenter: Octavian Gabriel Pop 

From: Technical University of Cluj-Napoca, Romania 

Title: Numerical Modelling of PCMs Encapsulated in Spherical 

Shells using Inverse Enthalpy-Temperature Functions 

Authors: O G Pop, C A Iuga, L. Fechete Tutunaru, F. Domnita, M C Balan 

Abstract: The study presents a numerical model that uses the enthalpy method in 

order to solve the moving boundary problem and to predict the thermal behaviour of 

phase change materials during solidification and melting. The commercially available 

paraffin RT21 is considered as phase change material, and the thermophysical 

properties of the paraffin were determined by differential scanning calorimetry. An 

inverse enthalpy-temperature function was determined based on the results of the 

differential scanning calorimetry measurements in order to model the phase change 

process. The model was experimentally validated, and good agreement was found 

between the computed and measured results. 

16:15-16:30 NES20-336 

Presenter: Marianela Machuca Macías 

From: University of Brasilia, Brazil 

Title: Biomechanics of Fish Swimming in a Hydrokinetic Turbine 

Wake 

Authors: M M Macias, L Lafuente and A C P Brasil Junior 

Abstract: In the present paper, the assessment of the hydrodynamics of the fish 

swimming in undisturbed and altered wake-flow is carried out identifying 

hydrodynamical forces and flow patterns of the fish swimming wake. URANS 

approach with k-/SST turbulence model are employed combining fish and turbine in 

the same simulation. Fish motion is realized using dynamically adaptive mesh. The 

actuator line method is employed to induce the wake of a hydrokinetic turbine, which 

is a simplified method that requires lower computational cost than full geometry 

simulations. This work brings a new numerical approach involving fish and turbine 

wake highlighting that fish swimming in the wake presents higher thrust forces than in 

the undisturbed flow, due to the x-component to velocity in the wake is lower than free 

flow velocity. 
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16:30-16:45 NES20-404-A 

Presenter: Ramon Alberto Paredes Camacho 

From: Dalian University of Technology, China 

Title: Rational Design of MnS Nanoparticles Encapsulated in 

Carbon for High Lithium Storage 

Authors: Ramon Alberto Paredes Camacho, Ai-Min Wu and Hao Huang 

Abstract: Growing concern about climate change and water depletion generated great 

demand for the development of efficient energy storage technologies. In this regard, 

nanoparticles based on transition metal sulfides (TMD) are being intensively explored 

due to their high theoretical energy density. However, they have rather complex 

lithium kinetic diffusion and poor mechanical stability that hinders their application in 

energy storage devices like lithium-ion batteries. To this end, our study is focused on 

the optimization of the MnS nanostructure via tailoring a carbon constriction in a 

core-shell configuration, which circumvents the shortcomings as anode material. To 

achieve this, we proposed a facile, environmentally friendly, and industry-oriented 

synthesis method that combines DC plasma evaporation and posterior thermal 

sulfurization process. Our results show that an effective carbon constraint avoids the 

sintering of MnS nanoparticles during synthesis which is fundamental for the overall 

electrical conductivity. When used as anode material for LIBs, MnS@C benefits from 

the exceptional core-shell arrangement that provides outstanding stability and lithium 

storage properties. High specific capacity of 890 mAh g -1 is delivered after 500 

cycles at 500 mA g -1 . The change in the nanostructure during cycling was studied in 

detail. Remarkable high rate capability with capacity values varying between 495 and 

705 mAh g -1 at various current densities ranging from 100 to 2000 mA g -1 . The 

energy storage behavior of MnS@C was investigated by analyzing the cycling 

voltammetry at several scan rates. The nanocomposite shows high capacitive 

contribution which explains such responses in the rate capability and stability tests. 

MnS@C was further used as the anode in a lithium-ion capacitor with activated 

carbon as the cathode. The results display high and stable electrochemical 

performance in this energy device which demonstrates the synergy of the design and 

the versatility of the nanocomposite. 

Best Presentation Award 
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15:00-15:15 NES20-305 

Presenter: Sergey Gunther 

From: Tomsk State University, Russia 

Title: Shell Structure of the Porous TiNi-framework Obtained by 

the SHS Method 

Authors: S Gunther, E Marchenko, G Baigonakova, Y Yasenchuk 

Abstract: Porous SHS-TiNi alloys, presented as a porous framework with a complex 

structure of the Core-Shell type, were studied by microscopic and structural methods. 

The core is the porous framework of an intermetallic TiNi phase. The shell was found 

to be a complex three-layer complex. An oxygen-hardened peritectic TiNi–Ti2Ni layer 

1-6 μm thick forms an inner shell layer. Thermo and corrosion-resistant 

amorphous-nanocrystalline intermetallic oxycarbonitrides, saturated with O, N, C 

interstitial impurities, form middle and outer layers. The middle dense double layer 

60-80 nm thick protects the TiNi matrix. The outer layer 1-15 μm thick has a loose 

layered structure, it is enriched in the MAX-phases Ti3SiC2, Ti3AlC2. The dense nano 

double layer provides a chemical passivity to the porous nickelide titanium alloy with 

shape memory, does not limit mobility and improves the ability to integrate into 

biological tissues. 

15:15-15:30 NES20-323-A 

Presenter: Gulsharat Baigonakova 

From: Tomsk State University, Russia 

Title: Structural-phase Composition of the TiNi-alloys Surface 

during High-temperature Corrosion in Air 

Authors: G Baigonakova, K Dubovikov, E Marchenko, V 

Khodorenko 

Abstract: In the biomedical direction, TiNi alloys are used due to the properties of 

superelasticity and biochemical compatibility, which is determined by high corrosion 

resistance or electrochemical passivity. Biochemical compatibility is possible due to 

the formation of titanium oxide layers on the TiNi surface, which interfere with the 

dissolution and penetration of Ni into the body. The phase composition of the oxidized 

http://www.iceesm.com/poster.html
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surface is highly dependent on temperature and treatment time. Therefore, the aim of 

this work is to study the surface phase composition after high-temperature oxidation in 

an air of cast, sintered TiNi alloys and synthesized TiNi by self-propagating 

high-temperature method (SHS). 

The main research sample is porous SHS-TiNi, cast and sintered TiNi alloys are 

objects of comparison that behave differently during oxidation in the air due to 

differences in the specific oxidation area and in the chemical composition. Cast, 

porous sintered and porous SHS-TiNi samples were oxidized in air at 950 °C. The 

structural phase composition of the surface layers of oxidized samples was studied by 

XRD, SEM and optical microscopy. To assess surface energy and microrelief of cast 

TiNi samples, wetting and atomic force microscopy (AFM) methods were used. 

XRD and optical microscopy revealed the differences in the phase composition of the 

surface before and after oxidation and the appearance of new phases as a result of 

oxidation in all samples. The main phases of the surface layer of all oxidized samples 

are the group of titanium oxides (TiO of cubic syngony, TiO2 in five modifications, 

Ti2O3 of hexagonal syngony), TiNiO3 compound, and TiNi3 phase in the cast alloy. 

Prior to oxidation, the Ti4Ni2O phase was detected on the surface of the SHS samples; 

TiNi3 and Ti3Ni4 were found in sintered samples.  

The surfaces of the cast and sintered TiNi during oxidation are coated with titanium 

and nickel oxides as a result of the decomposition of the matrix phase B2-TiNi. It was 

found that the content of Ni and NiO during the oxidation of the porous sample is 

higher than that of the cast one due to the larger reaction surface. After oxidation, Ni 

oxides were not detected in the SHS-TiNi sample. Only surface layers of the porous 

SHS-TiNi sample showed protective properties during high-temperature gas corrosion 

in air, due to the protection of the oxycarbonitride shell. Optical microscopy, AFM and 

SEM have established that the oxidation of the TiNi phase leads to an intense island 

growth of titanium oxides on its surface, which leads to loosening and an increase in 

gas permeability of the surface. The growth of nonmetallic phases on the surface 

nickelide titanium during its oxidation leads to a decrease in the surface potential. 

15:30-15:45 NES20- 324-A 

Presenter: Ekaterina Marchenko 

From: Tomsk State University, Russia 

Title: Features of Fatigue Fracture of Porous SHS - TiNi Alloy 

under Cyclic Bending 

Authors: E Marchenko, S Gunther, A Shishelova, G Baigonakova 

Abstract: Porous-permeable TiNi materials obtained by the method of 

self-propagating high-temperature synthesis (SHS) have a high degree of 

osseointegration with bone tissue and corrosion resistance. The ability of implantation 

materials to withstand cyclic alternating load without destruction is a fundamental 

factor in their application in the dynamic conditions of a living organism. Under 

dynamic loads, experimental studies were carried out with materials based on powder 

composites, porous alloys and ceramics. Nowadays, there are no studies on the fatigue 

fracture of porous-permeable SHS-TiNi materials. The aim is to study the fracture 

surface of porous SHS-TiNi samples as a result of a cyclic load in the air. 

Porous samples were obtained by the SHS method from Ti and Ni powders. 7 plates of 

0.7 mm thick, 7 mm wide and 80 mm long were cut by electroerosive cutting. The 
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average pore size is 75 microns. The plates were cyclically loaded by the method of 

three-point bending in the air. The fracture surfaces of porous SHS-TiNi samples 

destroyed by cyclic bending in the air were studied by the methods of scanning and 

optical microscopy. The fracture surfaces of 20 interpore partition were investigated 

using optical and scanning microscopy. A comparative analysis of microscopy images 

has revealed significant details of the fracture surfaces of a multiphase intermetallic 

matrix. 

2 plates were destroyed having withstood 160 and 283 thousand cycles, 5 plates 

withstood more than 1 million cycles without destruction, which indicates a high level 

of material fatigue resistance. All destroyed interpore partitions have a hardened 

diffusion layer up to 6 μm thick, which has a brittle fracture nature. The matrix phase 

of the interpore partition has a mixed nature of destruction. 

Figure 1 (c, d) shows a surface with viscous fracture elements, characteristic features 

of quasibrittle fracture of the martensitic phase TiNi are traced, the flat facets of the 

brittle cleavage of the martensitic phase are surrounded by viscous ridges of residual 

austenite, forming a stream relief. The difference between the various bridges at the 

breakage is due to the fact of the inhomogeneous phase composition of porous SHS 

TiNi-alloys. Small cracks of the surface layer were discovered that formed in the 

peritectic phase during SHS of the porous alloy before the onset of cyclic deformation. 

The obtained results demonstrate the ability of the porous permeable SHS-TiNi 

material to maintain its functional properties for more than 1 million cycles in 

dynamic conditions. 

15:45-16:00 NES20- 325-A 

Presenter: Yuri Yasenchuk 

From: Tomsk State University, Russia 

Title: The Effect of Reaction Gases on Morphological Features 

of Phases Formation during the Porous SHS-TiNi Obtaining 

Authors: Yu Yasenchuk, O Kokorev, V Gunther 

Abstract: Porous TiNi-based alloys obtained by the method of self-propagating 

high-temperature synthesis (SHS) are widely used in medicine as an implant material. 

The mechanical and electrochemical behavior of porous TiNi alloys allows them to 

achieve higher biomechanical and biochemical compatibility with living tissues in 

comparison with titanium alloys. The surface of porous NiTi alloys provides them 

high biochemical compatibility, however, the reasons for the formation of a 

corrosion-resistant surface have not yet been established. Therefore, the aim of this 

work is to study the effect of reaction gases on the morphological features of the 

surface phases formation responsible for the high corrosion resistance of the SHS-TiNi 

alloy. 

Porous TiNi alloys were obtained by reaction synthesis methods in the layer-by-layer 

combustion mode. XRD, TEM, SEM, and optical microscopy using focus stacking 

optical dark-field images were used to study the surface of alloys. 

Features of the morphology and phase composition of the surface caused by the 

method of producing the alloy are found. On the surface of the porous alloy there are 

numerous non-metallic spherical precipitates located both singly and in clusters. The 

precipitates are brittle, visually have a non-metallic color and internal faceting. They 

are covered with a translucent shiny layer, the appearance of which does not coincide 

with the appearance of the metal matrix. 
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Using a complex of electron microscopic studies, it was found that the shiny surface 

layer is an intermetallic oxycarbonitride, which was formed as a result of 

chemisorption of the reaction gases by a surface peritectic melt. The main component 

of the surface layer is the amorphous nanocrystalline phase of the Ti4Ni2(O,N,C) 

intermetallic oxycarbonitrides, which is a solid solution of O, N, C in the Ti2Ni phase. 

Reaction gases have a thermal effect on the surface of the porous alloy during 

filtration from the synthesis zone to the structuring zone. Due to this, the surface 

ultrathin amorphous layer is exposed to the heat of the reaction gases and crystallizes, 

becoming a nanocrystalline layer with a residual fraction of the amorphous phase. 

Spherical precipitates are a consequence of the condensation of the intermetallic 

oxycarbonitride phase on glass-ceramic inclusions, in large quantities present in the 

grain boundary melt. Selective crystallization of nanocrystalline intermetallic and 

glass-ceramic phases is a characteristic feature of reaction synthesis by combustion. 

The growth of the brittle glass-ceramic phase with the catalytic participation of 

low-melting eutectics is also well known. 
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