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Welcome Letter
I am pleased to announce that the 4th International Conference on Power, Energy
and Mechanical Engineering (ICPEME 2020) and the 9th International Conference on
Manufacturing Engineering and Processes (ICMEP 2020) will take place in Budapest,
Hungary, from the 14th to the 17th of February of 2020.
ICPEME and ICMEP are annual conferences organized with the intend of being a
platform for researchers, engineers, academicians as well as industrial professionals
from all over the world to present their research results and development activities
in related areas. This conference provides opportunities for the delegates to
exchange new ideas and application experiences face to face, to establish business
or research relations and to find global partners for future collaboration.
I cordially invite the scientific community to participate in what promises to be a
memorable conference. I believe we have chosen a venue that guarantees a
successful technical conference amid the culture and scenery of Budapest, Hungary.
Budapest is an attractive city, with an exciting cultural awareness, unique architecture
and a warm and welcoming population, all of which make it a very appealing
destination.
I look forward to welcoming many professionals in the field of Power, Energy,
Mechanical Engineering and Manufacturing Engineering from all over the world in
February 2020 in Budapest.
Yours sincerely,
Prof. Mário S. Ming Kong
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Useful Information
Conference Venue
Lion's Garden Hotel
Address: Cházár András u. 4 │ 1146 Budapest
Website: http://www.lions-garden.com/

Time
Time
Weather

UTC/GMT+1

Average Temperature in February in Budapest

-2℃-4℃
Transportation
From the airport by car
It takes about 30 minutes to reach the Hotel depending on traffic. Head north and
follow the Centrum signs all the way until you reach Üllői street. Turn right at
Könyves Kálmán road and drive along, the name of the street will change to
Hungária road after a while. When you reach Budapest Sportcsarnok, turn left at
Stefánia street and turn left again at Thököly street. When you see the Cathedral,
turn right to Cházár András street. The Hotel is located right across the Cathedral.
By taxi
We are glad to offer you our Airport transfer service at a rate of €35 up to 4 person.
Contact us for assistance: info@lions-garden.com or +36 1 273 2070
In order to avoid unreasonable tariffs, make sure that you take taxis only with a
company logo!
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By public transportation
From Keleti pályaudvar (East Railway Station):
Bus Nr. 5 direction to Rákospalot
Bus Nr. 7 direction to Újpalota
Bus Nr. 110, 112 or 239 direction to Bosnyák tér
Get off the bus at the 2nd stop, Cházár András street. The Hotel is located at the
beginning of the street, right across the 100-year-old Cathedral.
By metro:
Get off metro line Nr. 2 (red line) or Nr. 4 (green line) at Keleti pályaudvar and take
bus number 5, 7, 110, 112 or 239. Get off the bus at the 2nd stop, Cházár András
street. The Hotel is located at the beginning of the street, right across the 100-yearold Cathedral.
By trolley-bus:
Get off the trolley-bus Nr. 79 or 75 at the stop called Ajtósi Dürer sor. Walk 150
meters in Cházár András street.
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Instructions for Presentation
Please come 10 minutes earlier before your session starts.
※ A best presentation will be selected from each session and award during dinner.

Devices Provided by the Conference Organizer
Laptops (with MS-Office & Adobe Reader)
Projector & Screen
Laser Sticks
Portal Frame

Materials Provided by the Presenters
Oral Presentation: PowerPoint or PDF files. Please copy your slide file to the desktop
before session starts.
Poster Presentation: 841mm high and 594mm wide (A1 size), Poster must be in the
“Portrait” orientation (not “Landscape”). During your poster session, the author
should stay by your poster paper to explain and discuss your paper.

Duration of Each Presentation
Regular Oral Session: about 15 minutes of presentation including Q&A.
Poster Session: about 10 minutes of presentation for each poster.

About Dress Code
All participants are required to dress formally. Casual wear is unacceptable. National
formal dress is acceptable.
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Conference Agenda
Feb. 14, 2020 - Schedule
10:00-16:00

Participants Check-in & Materials Collection

Feb. 15, 2020 - Schedule
Keynote & Invited Speeches
Conference Opening Remarks
09:00-09:05

Prof. Mário S. Ming Kong
University Lisbon, Portugal
Keynote Speaker I
Prof. Ramesh K. Agarwal

09:05-09:55

Washington University in St. Louis, USA
Speech Title: Food - Water – Energy – Environment Nexus
and Sustainable Future
Keynote Speaker II

9:55-10:45

Prof. Dorrik Stow Frse
Heriot-Watt University, UK
Speech Title: TBA

10:45-11:10

Group Photo and Coffee Break
Keynote Speaker III

11:10-12:00

Prof. Mário S. Ming Kong
University Lisbon, Portugal
Speech Title: Plasticity of Paper in the Designing Process

12:00-13:00

Lunch
Parallel Oral Sessions
Session 1

13:00-15:15

15:15-15:30

Session 2

Coffee Break
Parallel Oral Sessions and Poster Sessions
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Session 3
15:30-18:00

Poster Session

18:00-20:00

Dinner

Session Index
Session 1: M2015; M2018-A; M2019; M2023; M2029; M2033; M2035-A;
Session 2: M2003; M2009; M2014; M2016-A; M2017-A; M2022; M2030; M2045-A
Session 3: M1005-A; M1020-A; M1021; M2025; M2027-A; M2032-A; M2036; M23002
Poster Session: M1004-A; M1006-A; M1007-A; M1024; M2004-A; M2005-A; M2020-A;
M2031-A; M2034-A; M2037-A; M2038-A; M2040; M2041; M2043-A; M204
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Introduction of Speakers
Keynote Speaker I
Prof. Ramesh K. Agarwal
Washington University in St. Louis, USA

Title: Food - Water – Energy – Environment Nexus and Sustainable Future
Abstract: Food, energy and water are critical, mutually dependent, resources needed
for the existence and progress of human civilization. The production of food
requires both energy and water. The production of energy requires large volumes of
water and water infrastructure requires large amounts of energy. Therefore there is
this food-water-energy nexus which should be addressed together in the context of
their supply, demand and management to meet the needs of growing world
population, with the prospects and expectations for improved quality of life for large
percentage of world population. More importantly, while there are variety of
possible alternate sources and technological solutions for increasing the energy
supply as well as arresting the global warming, there are limited solutions to
increasing the food supply and there is only finite supply of fresh water which can all
be adversely affected by the climate change. The only way to increase the fresh
water supply is by desalination which is an energy intensive process. In addition, the
increase in the use of fossil fuels to meet the energy demands in the near term is
likely to impact climate change due to increase in GHG emissions which in turn can
impact the water supply. Therefore conservation of water is equally or may be even
more important than conservation of energy. To sustain energy production and a
dependable water supply, the U.S and the world must gain a detailed understanding
of the interdependencies of water and energy systems, balance the needs of all
users, and develop technologies to reduce water use and loss by water conservation
and efficiency. These goals can be achieved through advancing water and energy
system prediction and forecasting, scientific and technological innovation, and the
implementation of technologies and management systems. This paper provides an
overview of food-water-energy-environment nexus primarily in the context of U.S
but also from global perspective.
Biodata: Professor Ramesh K. Agarwal is the William Palm Professor of Engineering
in the department of Mechanical Engineering and Materials Science at Washington
University in St. Louis. From 1994 to 2001, he was the Sam Bloomfield Distinguished
Professor and Executive Director of the National Institute for Aviation Research at
Wichita State University in Kansas. From 1978 to 1994, he was the Program Director
and McDonnell Douglas Fellow at McDonnell Douglas Research Laboratories in St.
Louis. Dr. Agarwal received Ph.D in Aeronautical Sciences from Stanford University in
1975, M.S. in Aeronautical Engineering from the University of Minnesota in 1969 and
B.S. in Mechanical Engineering from Indian Institute of Technology, Kharagpur, India
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in 1968. Over a period of forty years, Professor Agarwal has worked in various areas
of Computational Science and Engineering - Computational Fluid Dynamics (CFD),
Computational
Materials
Science
and
Manufacturing,
Computational
Electromagnetics (CEM), Neuro-Computing, Control Theory and Systems, and
Multidisciplinary Design and Optimization. He is the author and coauthor of over
500 journal and refereed conference publications. He has given many plenary,
keynote and invited lectures at various national and international conferences
worldwide in over fifty countries. Professor Agarwal continues to serve on many
academic, government, and industrial advisory committees. Dr. Agarwal is a Fellow
eighteen societies including the Institute of Electrical and Electronics Engineers (IEEE),
American Association for Advancement of Science (AAAS), American Institute of
Aeronautics and Astronautics (AIAA), American Physical Society (APS), American
Society of Mechanical Engineers (ASME), Royal Aeronautical Society, Chinese Society
of Aeronautics and Astronautics (CSAA), Society of Manufacturing Engineers (SME)
and American Society for Engineering Education (ASEE). He has received many
prestigious honors and national/international awards from various professional
societies and organizations for his research contributions.
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Keynote Speaker II
Prof. Dorrik Stow Frse
Heriot-Watt University, UK
Title: Modeling and Control of Dielectric Elastomer Actuators in Soft Robots
Abstract:
Biodata: Professor Stow is a leading sedimentologist, geologist and oceanographer
of international standing with an extensive record of scientific publications, including
over 200 scientific papers and reports, numerous books and edited volumes. He
specialises in the deep sea and on deep-sea deposits now thrown up onto land. In
pursuing this scientific quest he has sailed on all the world's major oceans, visited or
worked in more than 50 countries and lectured extensively throughout the world. He
has worked in and with the oil industry, particularly in their ongoing quest for deepsea oil and gas and on new and tight reservoir targets; led a major international
mission for scientific drilling into the deep Indian Ocean seafloor; and is currently
co-chief scientist for IODP Leg 339 on Mediterranean Outflow research. He also
maintains strong interest in the field of geoscience and development, with recent
visits to Indian Kashmir, Assam and Sri Lanka, concerning hazard mitigation,
geoscience education and marine management. His enthusiasm for the
popularisation of ocean and earth sciences is expressed through lectures, writing
and broadcast, including his recent books Oceans: An Illustrated Reference (2004)
and Vanished Ocean (OUP, 2010). He is currently Director of Research and Professor
of Petroleum Geoscience at the Institute of Petroleum Engineering, Heriot Watt
University, and Director of the Edinburgh Collaborative of Subsurface Science and
Engineering (ECOSSE). Employment 2008-present: ECOSSE Chair & Professor,
Heriot-Watt University; Director of Research, Institute of Petroleum Engineering
1989-2008: Professor Ocean & Earth Science (from 2000), previously Reader, and
Head of Academic Studies, School of Ocean and Earth Science, National
Oceanography Centre, Southampton University 2006: Visiting Professor, Instituto
Espanol de Oceanografia, Malaga, Spain; Spanish Misitry of Education and Science,
Mobility Award. 1998-2000: Royal Society Industrial Research Fellow, BP, Sunbury;
working within the Deepwater Research team 1984-1989: Lecturer then Reader,
Nottingham University 1984: Associate Professor, Bordeaux University, France 19801984: Royal Society of Edinburgh Research Fellow (1982-84); NERC Research Fellow
(1980-82), Edinburgh University 1977-1980: Exploration Geologist then Senior
Sedimentologist, British National Oil Corporation (Britoil), Glasgow Education and
awards 1977: PhD Marine Geology, Dalhousie University, Canada 1976: MA
Cambridge University, UK 1974: BA Natural Science Tripos, Cambridge University, UK
Royal Society Industrial Research Fellowship National Teaching Fellowship
Geological Society William Smith Award Royal Society of Edinburgh Research
Fellowship Natural Environmental Research Council Research Fellowship Royal
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Society John Murray Travelling Fellowship Dalhousie Postgraduate Fellowship
Commonwealth Scholarship Exhibition, Sidney Sussex College, Cambridge Royal
Institution Australian Science Scholarship.
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Keynote Speaker III
Prof. Mário S. Ming Kong
University Lisbon, Portugal
Title: Plasticity of Paper in the Designing Process
Abstract: This communication focuses on two points. One is the materiality of paper,
the second, its potential in the designing process.
In this perspective, when we use paper to write, draw or paint on, it supports and
conveys ideas and images, however diverting our attention from the supporting
element. When we fold, tear, cut or glue paper, it suddenly becomes the protagonist.
Take as an example the case of traditional Japanese art of "origami" where we can
verify that paper, with only a few combined geometric folds, takes threedimensional shapes of great beauty. This ability of paper to be easily processed,
moulded and torn allows its use as a tool in the conception of new forms, spaces
and objects.
Therefore, paper may prove to be a base element of a new methodology for the
conceptional process in architecture, art, design and also in the field of engineering
and technology.
Inserted in our research project, we have created at our University the Optional
Course of "Paper Architectures and Sustainable Materials" and a Specialization
Course in "Paper Architecture and Parametric Design associated with alternative
Structures and Materials", where these concepts are launched in a vision to promote
the trans- and interdisciplinarity of these subjects and where new ideas and new
ways to implement them are tested and verified.
With this communication we intend to draw attention to the plastic potential of
paper and disclose the results of some studies carried out in these courses.
Biodata: Mário Say Ming Kong holds a PhD in Architecture in the field of Design and
Visual Communication at the Escola Técnica Superior de Arquitectura in Barcelona Universidad Politécnica de Cataluña (ETSAB-UPC) with post-doctoral studies at
ETSAB-UPC, a Master degree in Architecture from FAUTL.
He is currently Professor with Aggregation of FA-ULisboa, Guest Professor at ESELx
and at the Master Course of Art at FBA-ULisboa.
Previously he was a lecturer at the University Lusófona (U.L.H.T.) and the
Universidade Independente, respectively in the departments of Urban Planning and
Architecture.
In 2000 he was the coordinator of the first year of the Urban Planning Course at
U.L.H.T. In 1998, Regent of the discipline of Design / CAD / Geometry in U.L.H.T.
He has participated in scientific research studies and consultancy work for external
entities. He has carried out publications, communications and training courses in
order to disseminate the results of his research activity and teacher in national and
international universities.
15

His main fields of research are: "Harmony and proportion in the representation
between the West and the East" and "Architectures in Paper and Sustainable
Materials with its application in the Plasticity of Paper in the Creative Process of
Architecture, Urbanism and Design" applying concepts of Origami and Kirigami to
materials such as paper and bamboo.
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Parallel Presentation Sessions
Feb. 15-Parallel Oral Session 1
S1: Electronic and Electrical Engineering
Session Chair:
Time: 13:00-15:00

[Location: PALM Room 1]

 Please control each presentation time within 15 minutes, including Q & A.
 The certification of oral presentations and winner of best presentation will be awarded at
dinner.
 The scheduled time for presentations might be changed due to unexpected situations, please
arrive meeting room at least 10 minutes before your session starts.
 To show respect to other authors, especially to encourage the student authors, we strongly
suggest you attend the whole session.
 Session photo will be taken at the end of each session and updated online.

A two-sided price-decoupled pay-as-bid auction approach for the clearing of
day-ahead electricity markets
Mr. Dávid Csercsik
Pázmány Péter Catholic University, Hungary

In this paper we propose a possible alternative for conventional pay-as-clear
M2015

type multiunit auctions commonly used for the clearing of day-ahead power

13:00-13:15

exchanges, and analyse some of its characteristic features in comparison with
conventional clearing. In the proposed framework, instead of the concept of
the uniform market clearing price, we introduce limit prices separately for
supply and demand bids, and in addition to the power balance constraint, we
formulate constraints for the income balance of the market. The total traded
quantity is used as the objective function of the formulation. The concept is
demonstrated on a simple example and is compared to the conventional
approach in small-scale market simulations.
Deep learning for elastic wave fields obtained by CQBEM and its application to
laser ultrasonic non-destructive testing
Dr. Takahiro SAITOH, Masahiko TASHIRO, Riho MINOWA and Masahiko
HATANO

M2018-A
13:15-13:30

Gunma University, Japan
In recent years, a laser ultrasonic visualization testing (LUVT) has been
developed and used for the non-destructive testing. The non-destructive
testing is the method to examine structures and materials without damaging
or destroying the materials being tested, and to ensure their reliability and
quality. LUVT has been expected as a non-contacting method in the field of
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the non-destructive testing. The most important advantage of LUVT is to
visualize ultrasonic wave propagation and scattering fields on the surface of a
test material. The visualized wave field data are obtained as image files such
as “.png and .jpeg”. LUVT inspectors directly make a judgement whether a test
material has a defect or not, viewing the visualized wave fields. However, this
judgement process may be time-consuming for many LUVT inspectors.
Therefore, in this research, this judgement process is automated by using a
deep-learning which is based on the artificial inteligence. As a first step for
this type of research, all elastic wave field data for the deep-learning with the
convolutional newral network (CNN) are numerically prepared using the
convolution quadrature time-domain boundary element method (CQBEM),
which can produce stable numerical solutions better thant conventional timedomain BEM (boundary element method). CQBEM can deal with infinite
regions without any modification and is known as a suitable numerical
approach for wave propagation. Scattering of an incident plane wave by a
crack or cavity in an isotropic material is solved by CQBEM, and the results are
visualized by an arbitrary visualization software, which are the corresponding
to the results obtained by LUVT. The same results but without a defect such as
crack and cavity are also prepared. The deep-learning for the data obtained by
CQBEM are implemented by using the mini-batch learning, and a deeplearning model for the defect type classification is created. As deep-learning
examples, some defect type classification problems are solved by using our
created deep-learning model. Deep-learning results show that the deeplearning for ultrasonic wave propagation and scattering fields obtained by
LUVT may have a potential to achieve the automatic LUVT in near future.
Real-time determination of overall heat transfer coefficient from the Seebeck
effect by using adaptive learning-rate optimization
Nataporn Korprasertsak and Prof. Thananchai Leephakpreeda
Thammasat University, Thailand

M2019
13:30-13:45

It is challenging to determine the actual overall heat transfer coefficient under
thermal conditions during processes. In a conventional approach, they are
obtained as a constant with the empirical formula for the given conditions. In
this study, the Adaptive moment estimation (Adam) technique is investigated
for adaptive learning-rate optimization in the real-time determination of the
overall heat transfer coefficient via the Seebeck effect in the thermoelectric
modules. Two thermoelectric modules detect heat transfer as solid surfaces
exposed to the outdoor air. The principle of energy balance and the Seebeck
effect determine the overall heat transfer coefficients over time.
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The

heating/cooling process of a copper plate is considered with exposure to the
outdoor air.

The overall heat transfer coefficient is determined with the

proposed methodology over time. The temperature of the copper plate is
numerically determined by the mathematical models with the obtained values
of the overall heat transfer coefficient.

It is confirmed that the calculated

values of temperature are close to the measured values, with RMSE = 0.07 oC.
Online Monitoring Solutions of Efficiency for Automotive EGR Heat
Exchangers
Bianca Maria Vaglieco, Dr. Simona Silvia Merola, Mr.Adrian Irimescu, Vasco
Zollo, Raffaele De Marinis
CNR Istituto Motori, Italy
Internal combustion engines are the dominating technology in the automotive
transport sector. Within this context, even incremental improvements in
efficiency are essential for reducing overall environmental impact. Maintaining
rated specifications is also an important issue, with monitoring solutions being
more and more the focus of development. Cooled exhaust gas recirculation
M2023

(EGR) is a well established technology that allows improvements in efficiency

13:45-14:00

and reduction of emissions. The present work looks at different solutions
focused on the integration of a digital sensor directly into EGR valves, thus
ensuring continuous monitoring and extensive diagnostics. As an initial stage,
an evaluation of gas cooling efficiency was performed and different routes
were identified to allow this parameter to be monitored online. Measurement
of flow was discarded as a solution, mainly due to cost issues and
complications of its application. Temperature based evaluation of efficiency
was found to ensure the best compromise, with acceptable accuracy and
practically no integration difficulties. This initial evaluation allowed the
definition of basic principles of operation for the sensor, so as to ensure the
final goal of more efficient and longer-lasting EGR modules through
continuous performance monitoring
Performance Analysis of a PEM Fuel Cell Stack Having 150 cm2 Active Layer by
Using Design of Experiments (DOE)

M2029
14:00-14:15

Dr. ELIF EKER KAHVECI, IMDAT TAYMAZ
SAKARYA UNIVERSITY, Turkey
In this study, the effects of operating parameters on power density of a 3-cell
PEMFC (Polymer Electrolyte Membrane Fuel Cell) stack with serpentine flow
channels

having

150

cm2

total
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active

layer

have

been

examined

experimentally. Desing Expert, which is the experimental design program (trial
version) was used, and the data obtained as a result of the experiments were
analyzed by entering this program. A total of 25 experiments were carried out
according to the design created with the data entered into the program within
the specified operating conditions range. The independent variables were
entered which are cell temperature, humidification temperature, H2 flow rate
and O2 flow rate, and the response is the power density. In this study, the
hydrophobic cell stack which has the highest cell performance of which was
previous studies results was used. In the optimization study, keeping the
power density and maximum H2 flow to a minimum, the most suitable values
are cell temperature 57.826°C, humidification temperature 56.151°C, O2 flow
1.587 L/min. Finally 432.398 mW/cm2 power density value was obtained under
these operating conditions
Magnetic Field Distributions inside Magnetically Driven Nanofluids for
Thermal Management of CPUs
Mr. Serkan Doğanay, Levent Çetin, Mehmet Akif Ezan, Alpaslan Turgut
Dokuz Eylül University, Turkey
Herein a magnetic actuation strategy is proposed to manipulate magnetic
M2033

nanofluids in CPU thermal management applications. The proposed concept

14:15-14:30

consists of a multi-circular microchannel unit and a rotating permanent
magnet. A set of numerical simulations have been carried out to evaluate the
influences of (i) magnet diameter, (ii) distance between the magnet and the
microchannel, and (iii) shape of the magnet on magnetic flux densities (MFD)
inside microchannels with Fe3O4 magnetic nanofluid. The results indicated
that the MFD on the magnetic nanofluid significantly varies along with the
radial position within the microchannel.
Preparation of innovative graphene aerogel air fuel cells
Mr. Po Jen Tseng, Hong Kai Jheng,Ming Hsiu Huang,Jia Yaw Chang,Chao Yin
Kuo
National Yunlin University of Science and Technology, Taiwan

M2035-A
14:30-14:45

Among the currently developed renewable energy sources, fuel cells are
considered to be the most suitable option for development. Graphene
Aerogel is the smallest dense solid in the world. It has the advantages of
porosity, light weight, large surface area and high conductivity. Therefore, it is
suitable as a composite electrode material for batteries, which can greatly
increase the efficiency of battery power generation. Save energy and reduce
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costs. In the research and development process, the porous honeycomb was
used as inspiration, combined with green chemistry thinking, to develop
natural plants to extract chlorophyll as an electrolyte, and to use graphitic
carbon nitride (g-C3N4) quantum dots to be incorporated in graphene. The
method of generating graphene / C3N4 aerogel can produce synergistic
effects and increase catalytic performance, because C3N4 can not only act as a
“spacer” to prevent graphene from accumulating face to face, but also can be
made into a stable 3D porous network structure with graphene. Can promote
electron transfer. Graphene aerogels are prepared as a new type of thin-film
electrode, creating a low-cost and highly practical air fuel cell. According to
our research results, the graphene aerogel air fuel cell effectively converts
oxygen as a battery energy source, which can increase the battery efficiency
by a factor of 5 at a cost of 1/3. In addition, the battery does not emit carbon
dioxide or other hazardous substances during the breathing power generation
process . It is a sustainable and green alternative energy source, which is
expected to gradually replace the existing traditional battery market in the
future.
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Feb. 15-Parallel Oral Session 2
S2: Mechanical and electrical systems
Session Chair:
Time: 13:00-15:00

[Location: PALM Room 2]

 Please control each presentation time within 15 minutes, including Q & A.
 The certification of oral presentations and winner of best presentation will be awarded at
dinner.
 The scheduled time for presentations might be changed due to unexpected situations, please
arrive meeting room at least 10 minutes before your session starts.
 To show respect to other authors, especially to encourage the student authors, we strongly
suggest you attend the whole session.
 Session photo will be taken at the end of each session and updated online.

Novel Design of Speed-increasing Compound Coupled Hydro-mechanical
Transmission on Tidal Current Turbine for Power Generation
Mr. Xiaohan Dong, Zhao Wang, Pengfei Shen, Yurun Song, Jin Yu
Chongqing University，China
A key topic discussed in the energy industry has long been how to steadily
convert tidal energy into mechanical energy and then electrical power. Gear
transmissions are widely used in mechanical systems for electrical power
production, converting low-speed input rotation into high-speed output
rotation to drive a generator rotor. However, to achieve a large speed ratio
and stepless speed change, gear transmissions must be accompanied by
complex structures and high-precision manufacturing technology. The
M2003
13:00-13:15

application of gear transmissions in tidal energy power generation must
therefore come at a high cost. A large speed ratio and stepless speedchanging capability are precisely the two essential elements of the
mechanical system for tidal energy power generation. In this paper, a new
type of speed-increasing CCHMT has been proposed that is capable of
achieving large transmission ratio speed change between the blade rotor
input and the generator rotor output. It is also capable of changing the input
speed steplessly into a stable output speed suitable for power generation
and for high-quality electric power production. To verify the feasibility of
using a speed-increasing CCHMT in tidal energy, a simulation model has
been established for the wave power at the input end. With the assistance of
a volumetric speed-control system and hydraulic accumulator, the speedincreasing CCHMT can stably transmit disordered input speed. Simulation
results show that the output rotational speed gained a stable amplification
ratio within 20 and 30. The mean square error of the rotational speed was
controlled to within 29 and the output speed is limited within 85% to 115%

22

of the average output speed, thus ensuring the quality of power generation.
Analysis of Emergency Evacuation in chemical enterprises Based on Bayes
Network
Dr. Yunshan Dong, Fengqi Si, Kun Yang
Southeast University, China
Flying-ash erosion is the prime reason of the tube failure, involving the
economy and safety of coal-fired power plants. To address this issue,
computational fluid dynamics (CFD) is applied to this paper, which is coupled
with the erosion profile calculation based on the dynamic mesh. The tube
M2009

profile is analyzed under the flying-ash erosion, and the heat transfer process
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is further taken into account. The results indicate that as time goes on, the
impact frequency and the incident angle decrease at the lower angle and
increase at the higher angle. With time going on, the peak value becomes
smaller at the saddle-shaped erosion rate curve, and the position of the peak
value moves towards the higher angle. Meanwhile, both sides of the saddleshaped curve expand towards the higher angle. That is, the erosion rate and
the erosion loss become higher. The Nusselt number grows slightly and the
trend grows faster as time goes on. The erosion profile leads to raising the
temperature gradient at the angle of 0°, which induces the tube to rupture
ultimately
Comparing subsurface energy storage systems: Underground pumped
storage hydropower, compressed air energy storage and suspended weight
gravity energy storage
Dr. JAVIER MENENDEZ, FALKO SCHMIDT, JORGE LOREDO
HUNASER ENERGY, Spain
In the current energy context, intermittent and non-dispatchable renewable

M2014
13:30-13:45

energy sources, such as wind and solar photovoltaic (generation does not
necessarily correspond to demand), require flexible solutions to store energy.
Energy storage systems (ESS) are able to balance the intermittent and volatile
generation outputs of variable renewable energies (VRE). ESS provide
ancillary services such as: frequency, primary and voltage control to the
power grid. In order to fulfil the power system control, ESS can switch within
seconds for different operation modes. Many times, ESS imply environment
impacts on landscape and society. To solve this problem, disused
underground spaces, such as closed mines, can be used as underground
reservoir for energy storage plants. In this paper, a comparative analysis
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between underground pumped storage hydropower (UPSH), compressed air
energy storage (CAES) and suspended weight gravity energy storage
(SWGES) with suspended weights in abandoned mine shafts is carried out.
Pumped storage hydropower (PSH) is the most mature concept and account
for 99% of bulk storage capacity worldwide. The results obtained show that
in UPSH and CAES plants, the amount of stored energy depends mainly on
the underground reservoir capacity, while in SWGES plants depends on the
depth of the mine shafts and the mass. The energy stored in a SWGES plant
(3.81 MWh cycle-1 with 600 m of usable depth assuming 3,000 tonne
suspended weight) is much lower than UPSH and CAES plants
The effect of external domain on oscillating jet emitted from doublefeedback fluidic oscillator
Ms. Shabnam Mohammadshahi, Kyung Chun Kim
Pusan National University, South Korea
Fluidic oscillator is a device which does not involve any moving part and can
create oscillating jet which is self-induced and self-sustained. Fluidic oscillator
can be classified based on their internal mechanism: no feedback channels,
single feedback channels, and two feedback channels. Fluidic oscillator which
includes two feedback channels connecting the upstream and downstream of
a chamber is the most popular one. In the design with two feedback
channels, the flow in the feedback channels plays a significant role in
producing oscillating jet. The flow oscillation is generated because of Coanda
M2016-A
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or wall attachment effect which is a tendency of a jet to remain attached to a
solid surface and for two feedback channels causes the fluid stream
alternatively attaches to one of adjacent walls. Oscillators are used in various
applications like combustion, flow meters, valves and heat transfer. In this
study, the effect of the external domain on the oscillating jet is
experimentally studied by two-dimensional time-resolved particle image
velocimetry (TR-PIV) via two different geometries. In addition, the effect of
the flow velocity is also investigated (Reynolds number in range of 2,00010,000). The fluidic oscillator is made by acrylic material using CNC machine
and has an exit nozzle throat of 10*10 mm2 and angle of 90o and the fluid is
seeded by silver coated hollow glass spheres particles. The laser light sheet
was generated by a 5 W continuous wave laser beam operating at 532 nm
wavelength passing through a cylindrical lens. The images of the illuminated
particles were captured using a high-speed camera (photron FastCam SA1.1).
The results show that for both external geometries, by increasing the
Reynolds number or flow rate, the jet oscillation frequency is also linearly
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increased. In contrast, the jet maximum deflection (spreading angle) is
depend on the external domain. In addition, by increasing the Re number, the
jet momentum changes from streamwise to V-shape. Furthermore, the
velocity distribution is mainly depending on the external region and different
pattern can get for different external domains and a pair of vortices are
induced for confined external domain because of the entrainment effect.
Numerical and experimental analysis of N2 ejector performance
Mr. Hadi Samsam-Khayani, Sang Youl Yoon, Kyung Chun Kim
Pusan National University, South Korea
This study accomplishes experimental and numerical considerations on the
performance of N2 ejector which is significantly affected by geometries
parameters and operating conditions. In the current work, CFD simulation
results are compared with the experimental data for the N2 ejector. In
addition, CFD simulation has been used to visualize internal flow structural of
ejector and compare the results with the design condition. Moreover, the
influence of operating conditions such as discharge, motive and secondary
pressure and secondary temperature have been experimentally investigated.
Likewise, the experimental data has shown that the entrainment ratio is
changed by the operating conditions. Furthermore, the parametric study of
geometry reveals that there is an optimum range for the nozzle exit position
M2017-A

and an optimum diameter ratio of cylindrical part of mixing chamber to the
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primary nozzle exit at which the ejector has reached the maximum
entrainment ratio. Moreover, the CFD visualization describes that the
performance of ejector depends upon the internal flow structure and two
important parameters: effective area and shocking position which have
significant influence. In addition, investigation of nozzle exit position (NXP)
and length of mixing chamber (Lm) reveal that at first by increasing those
parameters, entrainment ratio is enhanced due to increment of the effective
area and the length of second shock train. Furthermore, results show that
there is critical value of the NXP and Lm that entrainment ratio is almost
constant because both the effective area and shocking position are identical
for that ranges which are depicted the ejector is working at critical mode that
the behavior of internal flow at upstream and downstream of effective area
will not change. In addition, increasing NXP and Lm over that ranges leads to
decreasing the effective area and sequentially, shocking position is closed to
the end of mixing chamber consequently, the entrainment ratio reduced
although, two fluids are choked within the ejector.
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Effect of drop orientation on structural integrity of a shipping container for
nuclear fresh fuel
Mr. Supil Ryu
KEPCO NF, Korea
A shipping container of fresh fuel in nuclear industry is used to prevent a
leakage of un-irradiated radioactive materials and to maintain an integrity of
nuclear fuels during transportation. In this study, the drop behavior was
predicted and the effect of drop orientation on structural integrity of a
shipping container in case of 9 m free drop was studied. LS-DYNA which is a
M2022

computer code designed to perform nonlinear dynamic analysis using explicit
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time integration was used in numerical analyses. The material properties were
applied to the analysis model to predict the nonlinear transient behavior and
three kinds of drop orientations were considered. The analysis results such as
accelerations, reaction forces and internal assembly deformations were
compared for each case in terms of the containment and confinement
systems. Test results showed that a significant impact energy was absorbed
by the polyurethane foam and shock absorbers. The drop orientations that
have the greatest impact on the containment and confinement systems were
Case 1 and Case 3, respectively. Through this study, these study results can
be applicable to the container design modification and the shipping
container development.
Mechanics of electrical transmission line robot inspector: pendulum as a
dynamic vibration absorber
Asst. Prof. Mohammad Reza Bahrami
Innopolis University, Russia
The purpose of this article is to design a new dynamic vibration absorber
(DVA) and create a mathematical model to analyze the electrical transmission
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lines inspection robot movement on the line. First, the vibration of the
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electrical line while the robot inspector moves along it has been modeled
considering the conductor as a stretched string and the robot as a moving
load. It follows by using a double pendulum as the dynamic vibration
absorber. To better understanding the performance of the DVA, the results
are compared with the model in which a robot inspector is considered as a
pendulum with a suspension base (here the conductor). This example shows
the possibility of usage of the double pendulum as the DVA in electrical
transmission inspection robots.
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Mechanical Indentation Analysis with a Higher-order Elastic Beam Model
Prof. C.Q. Ru
University of Alberta , Canada
It is known that the classical beam model fails for the indentation problem of
an elastic beam by a rigid indenter. A refined higher-order beam model
derived by the Kerr-type differential relation between normal pressure and
M2045-A

the deflection of pressured surface is applied to develop a simple analytical
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model for the indentation of an elastic beam by a rigid circular cylinder. The
proposed method is validated by comparing its predicted results with known
data, and the merit of the present method is demonstrated by some new
easy-to-use explicit formulas and new numerical results. In particular, the
present model confirms that the contact zone becomes two separate strips
when its width increases and exceeds a certain critical value. It is expected
that this new higher-order beam model could be useful for some elastic
beam problems for which the classical beam model fails.
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Effects of grain size on mechanical properties of polycrystalline graphene
Prof. Jihoon Han
Jeonbuk National University , Republic of Korea
Graphene has been attracted substantial attention due to its exceptional
properties. In this study, we have investigated the fracture strength of
polycrystalline graphene under uniaxial loads. From a series of molecular
dynamics simulations, we examined the correlation between grain size and
fracture strength. Our results show that fracture strength decreases with
decreasing grain size until grain size is larger than critical grain size. It is
M1005-A

called pseudo inverse Hall-Petch relation. In contrast, further diminution
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causes an enhanced fracture strength of polycrystalline graphene which is
called Pseudo Hall-Petch relation. For the detailed review of the transition
phenomena, we examined the atomic structures of polycrystalline graphene
under uniaxial loads. We figure out that since the grain boundary junctions
serve as the stress concentration, fracture strength decreases with a
decreasing grain size until a critical value. However, when the grain size is
reduced below a critical value, the polycrystalline graphene sustains tensile
loads and causes enhanced fracture strength, even after cracks initiate due to
a gradual evolution of the cracks. It is attributed to the reduced stress
concentration of grain boundary junctions by stress cancellation between 5-7
defect.
Determination on Optimum Preparation Condition of Carbon-infiltrated
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Goethite Ore for Rapid Ironmaking Process
Dr. Keisuke Abe, Ade Kurniawan, Masafumi Sanada, Takahiro Nomura,
Tomohiro Akiyama
Hokkaido University, Japan
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One major problem in the ironmaking industry is depletion of high-grade
ore. The abundant alternative low-grade goethite (FeOOH) ore cannot be
directly charged into blast furnace due to the pulverization problem occurs
during heating. Dealing with the problem, we focused on carbon-infiltrated
ore prepared from powdered FeOOH ore and coal-tar. FeOOH becomes
nanoporous as it is calcined at 300℃. Carbon deposition in the nanopores
during tar decomposition improves the mechanical strength of the carboninfiltrated ore. The close contact between carbon and iron oxides through the
nanopores drastically improves the reduction kinetic. The new rapid
ironmaking method using the ore has been previously proposed. However,
the maximum reduction degree obtained from this method is only 30%. The
purpose of this study is to optimize the production of the ore for higher
reduction degree. Several effects were investigated in this study such as the
amount ratios of tar to ore, ore particle diameters, and heating conditions.
The calcined FeOOH ore and coal-tar solution were mixed and heated in an
Ar atmosphere to produce carbon-infiltrated goethite ore. As the reduction
test, the ore was heated up to 900℃ with a rapid heating rate of 20℃/s under
an oxygen atmosphere. The reduction degree of the reduced ore was then
determined by XRD based-RIR method.
On results, the higher the tar amount and the lower temperature of
carbonization increase the carbon amount inside the carbon-infiltrated ore.
Ore with a large amount of carbon infiltrated, reduction reaction (FeOx + C →
FeOx-1 + CO) was promoted by the increased contacting area between the
ore and carbon, resulting in a higher reduction degree (62.2%). Furthermore,
the ore particle diameter has the most significant effect on reduction. The
reduction progressed as the ore diameter increased, with the maximum
reduction degree (81.3%) was obtained in the ore with 3-5 mm diameters
due to suppression of re-oxidation. A combination of low-grade ore with byproduct coal-tar could make carbon-infiltrated ore as an attractive raw
material for ironmaking. The ore prepared by the optimum preparation
condition was reduced to 80% only within the 1-minute experiment.
Additive manufacturing of salt hydrates: Primary process parameters and
case study
M1021
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Dr. Markus Brillinger, Christian Pichlkastner, Franz Haas, Andreas Trummer
and Muaaz Abdul Hadi
Pro2Future, Area 4.2 – Cognitive Production Systems, 8010 Graz, Austria
Graz University of Technology, Austria
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This

paper

presents

the

latest

outcomes

in

the

field

of

additive

manufacturing. Some salt hydrates as printing materials provide many
advantages (such as good availability and low toxic behaviour) compared to
other materials, thus

making

them particularly

suitable for specific

applications. A layered deposition method for salt hydrates is developed from
the binary phase diagram of sodium acetate trihydrate, which is first
described

mathematically.

The

experimental

results

then

verify

the

theoretically described method. Thus, the presented process can also be
applied to other salt hydrates which are based on the same physical basic
principles. Moreover, this novel process has been termed as Subcooled Liquid
Printing (SLP) by the authors.
Dynamic prediction of the thermal nonlinear process based on Deep Hybrid
Neural Network
Dr. Peng Wang, Qifeng Si
southeast university , china
Nonlinear system prediction plays an important role in the practical thermal
process, and deep learning algorithm is now popular in nonlinear dynamic
system modeling because of its powerful learning ability. In this paper, the
dynamic artificial neural networks (DANNs), which can be divided into two
M2025

different types with external dynamic characteristics and internal dynamic
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characteristics, are analyzed. The mathematical formulations of feedforward
deep neural network (DNN), traditional recurrent neural network (RNN) and
Long-Short Term Memory network (LSTM) models are given. Furthermore,
the structure of deep Hybrid Neural Network (DHNN) is described. Finally,
the applicability of the above models in the thermal nonlinear process with
different structural features is discussed. Simulation experiments reveal that
DANNs with internal dynamic characteristics more suitable for solving
thermal nonlinear system modeling problems with unknown order, and
DHNN based on LSTM model has performed much better in approximating
the dynamics of the thermal process with state parameters
Effect of drop orientation on structural integrity of a shipping container for
nuclear fresh fuel
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Dr. hamad Alhajeri, Abdulrahman Almutairi ,Abdulrahman Alenezi, Abdelaziz
Gamil
PAAET , Kuwait
In this study, an investigation of a vortex chamber is carried out to gain a full
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understanding of the nature of the vortex flow and the cooling capability
inside the vortex chamber. The paper includes the effects on flow and heat
transfer rates when the inside surface of the vortex chamber was roughened
by adding flow turbulators to its wall. The turbulators took the shape of a rib
with a square cross-section, the dimension of which varies between 0.25 mm
to 2.00 mm. This paper also presents the results of a comparative
investigation of jet impingement and vortex cooling on a concave wall using
different parameters such as the total pressure loss coefficient, Nusselt
number and thermal performance factor to evaluate the cooling effectiveness
and flow dynamics. Furthermore, the entropy generation in swirl flow with the
roughened wall has been assessed over a wide range of Reynolds numbers.
The results show that surface roughness considerably influences the velocity
distribution, heat transfer patterns and pressure drop in the vortex chamber.
The highest thermal performance factor takes place at rib heights of 0.25 mm
and 0.50 mm with low Re number. Further increase in rib height has an
adverse impact on thermal performance. At Reynolds number lower than
50000, it is highly recommended to use roughened vortex cooling to obtain
the best thermal performance.
Thermodynamic and Optimization Analysis of Kalina Flash Cycle Based on the
Second Law
Prof. Kyoung Hoon Kim
Kumoh National Institute of Technology，Korea
Kalina cycle (KC), along with organic Rankine cycle, has been recognized as a
potentially feasible method for harvesting low grade heat and various
modifications has been proposed since its first proposal. The recently
M2032-A

proposed Kalina flash cycle (KFC) is a modification of KC by adapting an
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additional flash process. This paper presents a comparative thermodynamic
and optimization analysis of KFC and KC based on the second law of
thermodynamics for efficient conversion of low-grade heat source. Effects of
the flash pressure, separator pressure, and ammonia mass fraction on the
system performance, including the exergy destruction at each component of
the system, as well as on the exergy efficiency, are systemically investigated.
KFC showed less exergy destructions at throttle valve and regenerator while
higher exergy efficiency compared to KC, and a potential for the recovery of
low-grade heat source.
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Study on the Difference of Photochemical Efficiency of Sunlight Photocatalyst
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in Degradations Dye Aqueous RhB Solution in Different Seasons
Dr. Hong Kai Jheng, Po Jen Tseng,Chang Zhang Zeng,Chao Yin Kuo
National Yunlin University of Science and Technology, Taiwan
The purpose of this study is to modify TiO2 with bismuth oxide (Bi2O3) and
potassium hydrogen iodate (KH(IO3)2) to research the effect of RhB
degradation in natural sunlight within different seasons. The catalyst was
made by fixing the mole% of I/Bi2O3/TiO2 to 2: 1: 1, 10 mg/L of RhB was the
target pollutant, and compare the difference of I/Bi2O3/TiO2 modified
catalysts in natural sunlight within different seasons.
According to the XRD crystal phase identification, it can be seen that the
characteristic peaks of the modified photocatalysts are consistent with the
structures of anatase and rutile, had not be offset. At the same time, there
aren’t other impurity crystal phases were found, and the photocatalysts is still
retains the basic type, which means we successfully prepared the
I/Bi2O3/TiO2 composite photocatalysts. The result of UV-visible analysis
showed that the composite photocatalysts had the phenomenon of red-shift,
and there was a second absorption wavelength in the range of visible light.
That is, the energy gap will be reduced and the utilization under visible light
will be increased by the addition of iodine and bismuth oxide. The pure TiO2
has no the phenomenon above.
In this study, the photodegradation efficiency in 60 minutes of photocatalysts
experiments under the actual solar light at summer and winter were 58.9%
and 44.4% respectively. The photocatalysts still retained a good removal
efficiency after five repeat photocatalytic. In other words, the photocatalyst
has the characteristics of excellent durability
Particle Entrainment and Deposition Scenarios in the Sublayer Region of
Varying Area Conduits
Dr. Esam I Jassim
Prince Mohammad Bin Fahd University, Saudi Arabia
M23002
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The viability of utilizing coal as a reliable energy source is anticipated to
continue for many years to come. Energy Information Administration (EIA)
data forecasts that demand for coal will be doubled by 2030, invoking the
concern of the mobility, deposition, and near-surface interaction of postcombustion fly ash. The study presents the ash deposition and aggregation
phenomena by introducing a new parameter called Particle Deposition
Number (PDN), defined as the ratio of the particle instantaneous velocity to

32

its capturing value. The particle capture or rebound fate is decided by
identifying such number. The study employed new schemes of particle
deposition in the sublayer region that includes the balancing of four forces:
drag force, lift force, adhesive force, and gravity force. Moreover, the
bouncing model is also considered for the particle fate decision.
The study examines the variation of the ash particle velocity at varying area
tubes and the critical velocity in which a particle tends to stick when its
velocity is lower than the threshold limit. The results show that the threshold
velocity exponentially decreases with the increment in the particle size. The
capturing of particles is shown to be enhanced as the conduit converges due
to an increase in the PDN.

The analysis of the deposition also investigates

the impact of the particle size on the PDN. At low flow velocity, the PDN has
a V-shaped trend as particle size increases. However, veering towards a
constant PDN value occurs as the flow velocity augments. Finally, small sized
particles rebound due to the particle kinetic energy prevailing over the
adhesion energy, prior to collision with the surface. The dissipation in the
particle energy during impaction causes large sized particles to lose greater
amount of energy compared to small sized ones, resulting in the domination
of the adhesion part, leading to deposition on the surface.
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Process design and economic evaluation of a combined extraction and
reactive distillation system for purification of lactic acid from fermentation
broth
Kanungnit Chawong, Wittaya Julklang, Boonpradab Daengpradab, Suntisuk
Hasin, Sunisa Singhawannurat and Dr. Panarat Rattanaphanee
Suranaree University of Technology, Thailand
Lactic acid is one of the most commercially useful hydroxycarboxylic acids.
Owing to its moisturizing, rejuvenating, and antimicrobial properties, this
acid has been one of key ingrediensts in manufacturing of personal care
and cosmetic products owing to. Its biodegradable nature also finds its new
application in production of biodegradable and biocompatible polymer.
Demand of lactic acid has been constantly rising during past recent years,
and, as recently reported by Grand View Research Inc, its global market size
is expected to reach USD 8.77 billion by 2025. Lactic acid is mostly
produceb by fermentation process, after which lactic acid must be isolated
01
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and purified from the highly impure fermentation broth to the target acid
purity. Development of an effective method for lactic acid separation and
purification from fermentation broth is, therefore, extremely important for
economic viability of the process. In this study, a combined extraction and
reactive distillation is designed, tested, and optimized for its technical and
econonomical potential. Process modelling is performed using Aspen Hysys
V10 with the target production capacity of 10,000 tons/year. Important
process data and parameters need for process opimization are gathered
from our in-house laboratofy scale apparatus. The process consists mainly
of microfiltration unit for cell removal, countercurrent liquid-liquid
extraction for isolation, and reactive distillation for purification of lactic
acid. , and pre-purify lactic acid. Sizing of unit operations, chemicals, utilities
and equipment cost are acquired. The largest contribution to the total
investment cost corresponds to the pre-purify step, representing 57.2% to
total capital investment cost, while cost of broth components contributes
about 52%, the highest portion in the total operating cost. This study
reveals that recycling of 1-butanol, which is used as extracting solvent and
esterifying alcohol, can help reducting the operating cost down to 61.2% of
the process without alcohol recycle. The proposed process leads to about
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90% of lactic acid recovery. Overall, the unit cost of pure lactic acid with
contration of 99.99%(w/w) in this process is found to be about 0.89 USD/kg.
The results of this study can serve as an alternative process for recovery and
purification of lactic acid from fermentation broth.
Surface

Charge

Effects
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Alq3

grown

in

[C12mim][TFSI] Ionic Liquids
Ms. Jimin Seo, Sooho Park and Dongchan Shin
Chosun University, Republic of Korea
We reported previously that Alq3 single crystal would often show growth
shape instead of equilibrium shape during isothermal crystallization within
ionic liquids. To understand the detailed growth mechanism of Alq3, we
investigated the effect of surface charge, induced by Galvanic cell, on the
growth shape of Alq3 single crystals. [C12mim] [TFSI] was used as the ionic
liquid. The concentration of the solution was fixed at 1.0 mol%. The
electrodes were ITO coated glass and stainless steel. To determine Zetha
potential between the two electrodes, the electrodes were placed in 12g of
[C12mim] [TFSI] without adding Alq3 and voltage measurement was
performed. After 1 hour, the voltage stabilized to be 0.12V. When 1 mol%
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M1006-A

Alq3 is added into the ionic liquids, completely different voltage variation
was observed. Just after connecting the two electrodes, the voltage
dropped drastically from 0.15V to 0.10V, and then the rate of voltage drop
gradually decreased and reached to 0V. Thereafter 1 mol% Alq3 was
isothermally crystallized at 100℃ for 2min, 10min, 1h, 3h, 6h, 24h under
electrically connected electrodes. In case of less than 10 minutes, black
spots with irregular shaped crystal were observed on the ITO electrode. As a
result of the EDS measurement, not completely dissolved Alq3 during the
mixing process induced black spots nearby. After 10 minutes, all Alq3
dissolved and crystal growth occurred. The overall growth aspects is similar
to self-assembled crystal growth in colloids. We can obtain various crystals
having different crystal densities, sizes, and shapes depending on the
surface charge and growth time. Our new approach is promising because
the each specific structure of Alq3 can be applied to proper specific device
applications

through

precisely

controlling

isomer

formation,

crystal

structure, and morphology of Alq3 crystals.
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Phase transition and crystallization of Alq3 by antisolvent method using
ionic liquid
Mr. Sooho Park, Jimin Seo and Dongchan Shin
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Chosun University, Republic of Korea
We investigated the growth of Alq3 crystals through anti-solvents method
using [C12mim][TFSI] ionic liquids according to concentration, temperature
and heat treatment time. We put Alq3 into Ionic Liquid to make solutions of
4, 6, 8 mol%, stirred and then isothermal heat treated with a block heater at
100℃ and 160℃ during 3, 6, 24, 36, 48, 120 hours. After It was rapid cooled
and cleaned using IPA and Filtered by paper filter and dried for 3 days at
60℃. Alq3 Before heat treatment was densely packed with rod-shaped
crystals with an average length of 10µm and a diameter of 5µm. The crystal
phase was found to be α and β phases through X-ray diffraction analysis. At
3h and 6h at 100℃, all crystals were show no clear crystallization growth. At
24h, 4 mol% did not show significant change, but at 6 and 8 mol% were
observed hexagonal load crystals with an average length of

3µm and

diameter of 0.3µm. From 24h to 120h, the length grew from 15µm to 22µm
but the diameter did not change with same value of 0.8 µm. As the heat
treatment time increased, the phase changed in the order of β → β, γ, δ →
β, δ → δ. At 160℃, all the crystallized phases have the hexagonal-rod shape
with narrow size distribution. The average size of the crystallites was 20µm
in length and 1µm in diameter. Regardless of heat-treatment time,
temperature and concentrations, all crystal eventually changed into δ
phase. When the heat-treatment time increase to longer than 48 hours,
many abnormally large crystals were seen, but the average size was
unchanged to be 22µm in length and 1µm in diameter. The growth
mechanism of Alq3 crystal in ionic liquid is completely different that in
general solvent. We can control crystal shape and phase of Alq3
independently and it will give us promising approach to control other
organic semiconducting materials to be applied to electronic devices.
Research on Stability of Optimal Sheet-cutting Strategy Based on Improved
Real-Coded Genetic Algorithm
Mr. Chuancheng Song, Kun Gong, Jiahui Bu and Liya Huang
Nanjing University of Posts and Telecommunications, China
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With the increasing advancement of automation, the demand for efficient
and versatile sheet-cutting optimization solutions is imperative. In this
paper, the real-coded genetic algorithm is employed as the core algorithm
to realize the automatic planning system for cutting two-dimensional plates
combined with the actual requirement. According to the practical
investigation in the building materials market, a certain type of sheet
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material and the final product model is simulated from the perspective of
various requirements in this paper, in which the utilization rates and
suppliers’ profits are also calculated and predicted to implement the
effectiveness and advancement of the algorithm. The results show that
compared with other methods, the optimal sheet-cutting strategy based on
improved

real-coded

genetic

algorithm

reduces

the

computational

complexity and maintains high stability under the premise of high
utilization, which is more appropriate for systems with various product
types and quantity constraints.
Using Fast Fourier Transform in Phase Leading Compensator for Respiratory
Motion Compensation System
Prof. Ho-Chiao Chuang, Yi-Fan Li, Ai-Ho Liao
National Taipei University of Technology, Taiwan
This study applied the Fast Fourier Transform (FFT) algorithm and combined
with Phase Lead Compensator (PLC) to further improve the compensation
rate of different respiratory frequencies and patterns of patients.
Material and Methods: In this study, an algorithm of FFT automatic
frequency detection was developed by using LabVIEW software to
compensate the system delay time. Compensation experiments were
performed using pre-recorded respiratory pattern signals of 25 patients.
During the experiment, the Respiratory Motion Simulation System (RMSS)
05
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was placed on the respiratory motion compensation system (RMCS), and
the pre-recorded patient breathing signals were sent to the RMCS by using
our previously developed Ultrasound Image Tracking Algorithm (UITA). The
tracking error of the RMCS is obtained by comparing the encoder signals of
the RMSS and RMCS. The compensation effect is verified by Root mean
squared error (RMSE) and system Compensation Rate (CR).
Results:

The

results

show

that

the

patient's

respiratory

patterns

compensated by the RMCS after using the proposed FFT combined with
PLC control method, the RMSE is between 1.50 mm ~ 5.71 mm and 3.15
mm ~ 8.31 mm in Right-Left and Superior-Inferior directions, respectively.
CR is between 72.86%~93.25% and 62.3%~83.81% in RL and SI,
respectively.
Conclusions: This study used FFT combined with PLC control method and
UITA for respiratory motion compensation. Under the automatic frequency
detection, the best dominant frequency of the human respiratory waveform
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can be determinate. In radiotherapy, it can be used to compensate tumor
movement caused by respiratory motion and reduce the radiation damage
and side effects of normal tissues nearby the tumor.
Balancing Resources Available To Transmission System Operator As Future
Power System Environment Changes
Mr. Changmin Jeong，SeungChan Jo, Yongtae Yoon
SeouI National University, Rep. of Korea
This paper examines how balancing can be achieved, one of the obligations
that TSOs must fulfill in changing future power system environment.
Changes in the future power environment will take place in many directions,
largely due to the increase in the proportion of renewable energy resources,
the occurrence of abnormal climates, and the addition of grid variables such
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as demand resources such as electrical vehicles. For this reason, the
uncertainty of the system will increase, increasing the possibility of
reliability problems. In this situation, the TSO responsible for power
balancing for system reliability needs to solve this problem procuring
various balancing resources. There are many kinds of balancing resources
depending on the purpose used, such as ramping resources to deal with
ramping problem, frequency containment resources to contain frequency
when accident occur, frequency restoration resources to restore frequency
what it has to be and etc. The TSO should know what resources it can use,
when it activates those resources and how much they have to procure those
resources.
Deep Learning Approach for Peak Load Boiler Operation Planning Problem
with Inventory Balance Constraint Because Appaoarch is bad spelling.
Mr. Donghun Lee, SangHwa Song, Seokmann Yoon, Kwanho Kim
Incheon National University, South Korea
This study focuses on a peak load boiler(PLB) operation planning problem
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with the inventory balance constraint. There are two major problems
involved in this operation planning problem. First, the amount of inventory
quantity should be greater than the minimum value and be lower than the
maximum value. Second, The production cost changes according to time.
We propose a novel operation planner based on deep learning approach.
To determine the production for the demand timely, this model learns using
the amount of the historical data obtained from the MIP solver.
Computation experiment results show that the proposed model performs
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similar performance compared to the MIP solver. However, as the
constrained variable increases, the solution space naturally increases at the
same time, so the MIP model may consume a long time to find an
optimized solution or may not find this solution. Therefore, we believe that
this study contributes as a guideline for developing effective procedures to
solve the more complicated PLB problem environment by using the deep
learning approach.
Colloidal Manganese-Doped Quantum Dots Enhance the Performance of
Quantum Dot-Sensitized Solar Cells
Prof. Jia-Yaw Chang
National Taiwan University of Science and Technology, Taiwan
Quantum dot (QD) are of considerable interest for solar cell due to their
astonishing optoelectronic properties such as a facile tunable bandgap
energy by controlling the particle size, high extinction coefficient, long
excited-state lifetime, generation of multiple excitons, large intrinsic dipole
moment, and easy fabrication process. Recently, I-III-VI ternary QDs
comprise CuInX2 (X = S, Se, and Te) and AgInX2 (X = S, Se, and Te) have
attracted substantial attention as eco-friendly and low toxic alternatives for
replacing traditional Cd, Pb, and Hg based materials. In the present work,
we prepared manganese (Mn) doped CuInSe2 (Mn-CISe) QDs using a facile
microwave-assisted method in an aqueous phase. As a result of Mn doping,
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the narrower bandgap energy in Mn-CISe QDs leads to higher visible light
absorption. The Mn-CISe QDs are then used as photosensitizers in quantum
dot-sensitized solar cells (QDSSCs), exhibiting an enhanced performance
that is dependent on the Mn concentration. To the best of our knowledge,
this is the first time to construct an Mn-CISe sensitized-TiO2 photoanode to
boost the photovoltaic performance in QDSSCs. The incorporation of Mn
into CISe increases short-circuit current which is ascribed to the effective
injection of the excited electrons from QDs to TiO2 and the consequent
higher electron lifetime, likely through a newly formed Mn midgap in the
CISe band structure. Compared to the undoped QDs, Mn-CISe QDSSCs
show a shorter electron transport time and a longer electron recombination
time
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respectively. Accordingly, the optimized Mn-CISe sensitized photoanode
with JSC of 18.11 mA cm-2 improved the PCE (6.28%) by 30%. It is inferred
that the incorporation of Mn into CISe not only contributes to the higher
light absorption but also leads to the higher injection rate of excited
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electrons from QDs to TiO2 and suppression of charge recombination. This
study exemplifies incorporation of dopant into host QDs to get alternative
photoanodes for QDSSCs with the improved device performance.
Laterally grown ZnO nanowires patterned on texture-controlled ZnObuffer
layers
Assit. Prof. Ee Le Shim
Halla University, South Korea
Recently, the popularity of zinc oxide (ZnO) has increased owing to its
interesting properties, such as a direct wide bandgap of 3.37 eV and a high
exciton binding energy of 60 meV [1]. In particular, one-dimensional ZnO
nanostructures have promising applications in nanodevices [2], including
solar cells, chemical sensors, field emitters, and nanogenerators. The
synthesis of aligned ZnO nanowires by the hydrothermal method uses
buffer layers of ZnO on substrates. Typically, these layers are deposited on
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the substrates using various techniques such as sputtering, sol-gel method,
and evaporation. The orientation of such ZnO buffer layers is along the caxis (0002) [3]. ZnO nanowires were grown on the substrate deposited with
ZnO buffer layers in the direction of the c-axis by the hydrothermal method.
Using ZnO buffer layers oriented along the c-axis results in the vertical
growth of ZnO nanowires on the substrates. In this work, we demonstrate
controlling the texture of a ZnO thin film on a substrate using pulsed laser
deposition (PLD). The latter is used to form patterned ZnO nanowire arrays
using photolithography and chemical etching techniques. This process
enabled us to fabricate ZnO nanowire arrays that grew laterally in all
directions

using

the hydrothermal

method.

Fabricated

lateral

ZnO

nanowires have various applications, such as in field effect transistors and
lateral nanogenerators.
Optimizing ventilation in buildings for better energy efficiency
Dr. Farid BOUDALI ERREBAI, Lotfi DERRADJI, Mohamed AMARA, Amel
LIMAM
CNERIB, Algeria
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The ventilation in buildings is a necessary condition for creating thermal
comfort for people. The quality of the indoor environment has a significant
impact on the occupants' health also at the same time, it has a significant
impact on the energy consumption of buildings. Therefore, minimizing it is
a significant challenge in the context of global environmental concerns such
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as global warming. The ventilation rate is considered as one of the key
factors and its optimization in terms of energy savings and the quality of
the indoor environment will be fundamental and critical. This study aims to
determine the most appropriate way to ensure regulatory airflow while
reducing heating and cooling energy consumption. Three air blast positions
are used in this study, the first on the upper side of the room, the second in
the middle of the wall and the third on the bottom side of the wall. The
results show that the position of the air vents plays an important role in
ensuring thermal comfort and reducing energy consumption. In fact, it has
been found that a reduction in energy consumption of 9.5% in heating is
achieved if the air vents are on the high side and a reduction in energy
consumption of 11.7% in air conditioning is reached if the air vents are on
the low side, knowing that the percentage of energy loss by air exchange is
estimated at 30%. The results found showed that in the mid-season period,
over-ventilation can improve indoor comfort.
Energy performances of HEP housing and control housing in a semi-arid
region of Algeria
Dr. Lotfi DERRADJI, Farid BOUDALI ERREBAI , Amel LIMAM, Mohamed
AMARA
CNERIB, Algeria
This work is interested in the experimental and numerical study of housing
realized as part of the national energy management program (PNME) of the
600 dwellings of the collective rental type (LPL) with high energy
performance compared to control housing.
Measuring devices were installed in the HEP housing and control housing to
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measure the indoor and the outdoor temperature, relative humidity and
energy consumption related to heating and air conditioning. An analysis of
the results was performed to compare the thermal behavior of high energy
housing to control housing. This research work quantified energy savings
achieved by using energy efficiency solutions in social housing compared to
a control housing.
Moreover, a dynamic thermal simulation work was carried out with the
thermal simulation software TRNSYS 17, to study the effect of thermal
insulation on the improvement of the energy performance of the two
housings.
The results showed that energy efficiency solutions had actually improved
thermal comfort in both winter and summer and saved up to 42% in
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heating and cooling energy compared to control housing.
Wear of elastic tube with nonuniform coating by rigid bush
Assoc. Prof. Kirill E. Kazakov
Ishlinsky Institute for Problems in Mechanics RAS, Russia
This article is devoted to the statement and construction of analytical
solution of the wear-contact problem for a rigid bush and elastic pipe with
a coating in the case when the coating is nonuniform. The presence of
12
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nonuniformity leads us to the necessity of constructing a solution in a
special form over special functions, since standard methods does not allow
us to effectively take into account the complex properties of the coating.
Analytical representation for contact stresses under the bush is presented in
series with separate factor, which connect with complex properties of
coating. This allows provide effective calculation even if these properties are
described by rapidly changing or discontinuous functions. It is also shown
that contact stresses will be negligible over time.
Contact problem for foundations with multilayer nonuniform coatings of
variable thickness
Assoc. Prof.Kirill E. Kazakov
Ishlinsky Institute for Problems in Mechanics RAS, Russia
The article is devoted to study of the contact problem for a punch with a
complex shape and a base with a coating consisting of nonuniform layers of
variable thickness. Such a foundations are often found in practice. Coating
layers in them can play a role, for example, heat or electric insulators. Such
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layers can be used as protection against mechanical stress on the main
structure. Mathematical model of the problem is constructed. It is a mixed
integral equation containing functions that describe the properties and
thicknesses of the layers, as well as the shapes of the contacting bodies, and
additional integral conditions. Analytical solution of the problem is
presented for one of the formulation options. In the resulting solution, the
functions associated with the properties and forms of bodies are
distinguished by separate terms. This allows one to perform high-quality
calculations and analysis of the behavior of the punch on the layer, even if
these functions are rapidly changing.
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High Performance Magnesium/Carbon Dioxide Fuel Cell Battery
Dr. Hsin-Hua Tseng, Chia-Liang Yen, Yong-Chien Ling
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National Tsing Hua University, Hsinchu, Taiwan
The e-waste oils, herein, refer to cutting oils after extensive use for slicing or
dicing arsenide-containing GaAs or n-type Si ingots into thin wafers or
chips in semiconductor wafer manufacturing and processing facilities. Our
green chemistry approach has been successfully tested on hundred-ppm
arsenide-containing e-waste cutting oil, a hazardous waste. A chemistrybased hydrometallurgy process applies in-house waste (or industrial-grade)
acid mixture or oxidants to dissolve Ga3+ and form As2O3 in a short time.
An organophosphorus compound is subsequently applied to chelate the
Ga3+ under sonication assist. The chelates are recovered and for downgrade use. The residual arsenide is reverse extracted and selectively
precipitated out. The resultant arsenide free water stream flows through an
oil-adsorption device to remove any residual trace oil before running to the
in-plant water treatment unit. The resultant treated cutting oil contains
about 0.02 ppm arsenide and can be disposed of as a general waste, solving
the most headache problem for the enterprise at a much lower cost. In
brief, the green chemistry approach offers eco-friendly and zero waste
outcome.
Furthermore, we adopt the circular economy guideline us to further cut the
cost down by not to send out the general waste for paid disposal but
instead uses these detoxify cutting oil to prepare high-quality carbon
quantum dots (CQDs) used on our novel solid phase extraction and
purification process. The unit weight price of the CQDs is hundred times
higher than the cutting oils, turning e-waste oils into high-valued green
gold. The enterprise not only earns a green image but also earns more
profit. In brief, the circular economy guideline leads to use waste as a
renewable resource and creates added value.
Experimental and numerical studies of a recuperator in micro turbines
Dr. Xusheng Shi, Yongwei Wang, Xiulan Huai
Institute of Engineering Thermophysics, China
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In this paper, a recuperator model is established to simulate the real
working state of the recuperator in the micro turbine. The relative error
between simulated and experimental data doesn't exceed 5%, which
indicates that the model can better reflect the changing law of the
recuperator performance. Therefore, the recuperator model proposed in
this paper is reasonable and reliable. In addition, the simulation results
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indicate that heat transfer efficiency is not sensitive to the change of hot
inlet temperature, however, it increases with the decrease of mass flow rate.
On the other hand, the decrease of inlet mass flow leads to the relative
pressure loss decreased on hot and cold sides.
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Attractions in Budapest
Széchenyi Chain Bridge
Architectural Landmark, Bridge

The Széchenyi Chain Bridge is an impressive example of 19th-century engineering
spanning the River Danube, linking Buda to Pest. Designed by English engineer William
Tierney Clark and built by Scottish engineer Adam Clark (not related!), the cast-iron
structure opened in 1849 and was the first permanent bridge constructed across the
river. Connecting Széchenyi Square in front of Gresham Palace to Adam Clark Square
below the Castle Hill Funicular, the Széchenyi Chain Bridge is a symbol of bringing
people together: from all walks of life, from the east and west of the city. Walking tours
afford an ideal opportunity to learn more about the Széchenyi Chain Bridge.
Parliament
Architectural Landmark

Like many of Europe’s most photogenic capitals, Budapest’s beauty lies in its contrasts.
The luscious River Danube splits the city down the middle into quiet, hilly, historic Buda,
on one side, and Pest, all grand boulevards and first-rate art museums, on the other.
There’s no shortage of brilliant things to see and do in both, but the Hungarian capital is
much more than its magnificent monuments. After all, some of the best attractions in
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Budapest are its world-famous thermal baths, the thriving, oh-so alluring ‘ruin bars’, and
some very plush parks that must rank among Europe’s finest.
Fisherman’s Bastion
Historical Landmark

The Neo-Romanesque lookout towers housed within the Fisherman’s Bastion provide
some of the best views across Budapest. Built between 1895 and 1902, its seven towers
symbolise the Seven Chieftains of the Magyars who founded the country in 895. Today’s
structure stands where thick walls once protected Buda Castle from enemy attack –
legend has it that the building was protected by the guild of fishermen, giving the
Bastion its name.
Great Market Hall
Market

Ever abuzz with activity, Budapest’s Central Market Hall (also known as the Great Market
Hall) promises an adventure in culture and retail therapy, offering up traditional
Hungarian clothing and local delicacies such as beech wood-smoked Gyulai kolbasz
sausage. Built in 1897, this magnificent venue holds more than 100 stalls over three
floors, housed in a Neo-Gothic style listed building. Taking advantage of a guided tour
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will not only give you an in-depth history of the building, but will also give you the
opportunity to try authentic Hungarian food and enjoy wine tasting en route.
Dohány Street Synagogue
The Dohány Street Synagogue is the largest in Europe

This inner-city oasis of formal terraces, chestnut groves and lush lawns has a special
place in Parisians' hearts. Napoléon dedicated the 23 gracefully laid-out hectares of the
Luxembourg Gardens to the children of Paris, and many residents spent their childhood
prodding 1920s wooden sailboats with long sticks on the octagonal Grand Bassin pond,
watching puppets perform puppet shows at the Théâtre du Luxembourg and riding the
carrousel (merry-go-round) or ponies.
Heroes’ Square
Historical Landmark, Architectural Landmark

Built in 1896, Heroes’ Square takes pride of place at the tip of Andrássy Avenue,
Budapest’s Champs-Élysées-esque boulevard replete with upmarket stores, cafés and
restaurants. Heroes’ Square features the colossal Seven Chieftains of the Magyars statue
complex and the Memorial Stone of Heroes, which stands in tribute to those who have
died defending Hungary. The Museum of Fine Arts and the Palace of Arts are also
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positioned around the outside edges of the square, which make an informative cultural
addition to any guided tour of the area.
Andrássy Avenue
Connects the city center with City Park

Andrássy Avenue is great for walks alongside the beautiful turn-of-the-century buildings
or people watching in one of the many cafés. It's a long avenue, however the
Millennium Underground Railway runs beneath it, should you feel tired. The State Opera
House is one of the most famous tenants on Andrássy, but the avenue is also home to
many upscale boutiques, including Louis Vuitton, Ermenegildo Zegna, Burberry and
Gucci, and to several other attractions.
Hungarian State Opera House
Opera House

The Hungarian State Opera House is renowned as one of the finest examples of NeoRenaissance architecture in existence today. Completed in 1884, it boasts a grand
chandelier that weighs a whopping three tonnes and almost three kilogrammes of gold
were used to gild the cherubs and nymphs of its lavishly ornate interior. Although the
Opera House is closed for refurbishments until early 2020, tours of the building are still
available.
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St Stephen’s Basilica
Church, Architectural Landmark

Many classes St Stephen’s Basilica as the jewel in Budapest’s crown. Taking pride of
place in the centre of the city, the world-famous Roman Catholic Basilica is named after
Stephen, the first King of Hungary who ruled between 975-1038. Completed in 1905
after 54 years of construction, the Neo-Classical building remains to this day the most
important church in the country. Housing a stunning interior with intricate paintings
adorning the walls and ceiling, this architectural masterpiece can be best appreciated
while enjoying an enchanting organ recital within its walls.
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