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Zamora, SpaihMay 9-11, 2018

Agendaat a Glance

Venue: Campus Viriato of University of SalamancaZamora,Spain

Schedule for May 9

10:00-14:00 Lobby Arrival, registration & cqnference materials
collection
14:40-15:00 Lobby Assembly at Registration Desk
15:00-16:30 TBA Campus / Lab Visit
Schedule for May 10
<Morning>Time: 9:0012:00
Location:Theater Room
. ) , Prof. Jesus Toribio
9:00-9:10 Opening Remarks University of Salamanca, Spain
, ] Prof. David T.W. Lin,
9:10-9:50 Keynote Speech | National University of Tainan, Taiwan
] ] Assoc. Prof. Jaroslaw Milewski,
9:50-10:20 Plenary Speaker | Warsaw University of Technology, Poland
10:20-10:50 Coffee Break & Group Photo
) ) Prof. Jesus Toribio
10:50-11:30 Keynote Speech Il University of Salamanca, Spain
) ) Prof. Nezihe Ayas
11:30-12:00 Plenary Speaker Il Anadolu University, Turkey
12:00-13:30 Lunch @ Cafeteria




Zamora, SpaihMay 9-11, 2018

Schedule for May 10
<Afternoon>Time: 13:319:00

Invited Speaker |

13:30-14:00 Assoc. Prof. Qi Li
Tsinghua University, China
Invited Speaker Il
14:00-14:30 Prof. Mohammed GAROUM
University Mohammed V in Rabatjorocco
Session
Materials Science and Engineering
14:30-16:00 (7 Presentations)
Theater Room
SR201, IE022A, IE033, IE041A, IE018, SRO07A,IE031
16:00-16:15 Coffee break
Sessioni
Construction and Environmental Engineering
16:1519:15 (12 Presentatior)s
SR017, SR014, SR018, SRORQSR022A, SR035, SR050,
SRO15A, SR016A, SR033,E030SR008
Sessionil
Clean Energy and New Energy Technology
13:30-16:00 (11 Presentations)
SR013, SR026, SR027, SR005, SR202, IEAPE020,
IEO21, SRO25|E009-A, SR041
16:00-16:15 Coffee break
Annex Room
Sessionv
Electrical Engineering and Solar Energy Utilization
_ _ Technology
16:15 19:00 (11 Presentations)
SR012, SR028, SR203, IE0®4 SR003, SR037, SR043,
SR047, IE015, IE01®\, IE102
19:00 20:30 Dinner @ Cafeteria
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Schedule for May 11
Time: 10:0017:00
Assembly Point: Campus Viriato of University of Salamanca

One day Excursion

|

Plaza Mayor University of SalamanedNew CathedralCasa de las ConchasMuseum of Art Nouveau and Art Decq

PuenteRomano
9:50-10:00 Assemble at Lobby
10:0011:00 Zamora to Salamanka by bus
11:0012:00 Plaza Mayor
12:0013:00 Lunch
13:0014:00 University of Salamanca
14:0015:00 New Cathedral &asa de las Conchas
15:0016:00 Museum of Art Nouveau and Art Deco
16:0017:00 Puente Romano
17:0018:00 Salamanka to Zamora by bus

Old City of Salamancaas one of the world cultural heritage

Appropriately dubbed Spdis“golden city; the glimmering sandstone hamlet of Salamanca is like an ancient tr¢
chest full of cultural gems. Eternally one of Spaimost prized assets, the stunning city has been’Sgaiademic cor
for the prestigiou$Salamanca Universitgnd is today not only a UNESCO World Heritage City but also a Eurg
Capital of Culture, a title bestowed upon it in 2002.

This ancient university town nortlvest of Madrid was first conquered by tBarthaginians in the"écentury B.C. It
then became a Roman settlement before being ruled by the Moors untiltieeritary. The university, one of t]
oldest in Europe, reached its high point during Salamangalden age. The city historic centre taimportant
Romanesque, Gothic, Moorish, Renaissance and Baroque monuments. The Plaza Mayor, with its galleries ar
is particularly impressive.

Attention:

The cost of One day Excursion is 70USD per person, including the fees of bus, tourisinglugsierance tickets.
Please keep your belongings with you

If you are interested, please give your feedback before &pdh25™.1 f you miss this d
request anymore. Thanks for your kind understanding!
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WelcomeAddress

Dear professors and distinguished delegates,

It is our great honor and pleasure to welcome you to 2018t8rnational Conference on Sustainable and
Renewable Energy Engineering (ICSREE) and 2018n8ernational Conference on Energy Materials
and Applications (ICEMA) held on May-91, 2018 in University of Salamanca, Zamora, Spain.

The objective of ICSREE and ICEMA is to bring together a large group of researchers, scientists
academics, and engineers in the area of Sustainable and Renewable Energy Engineering, Ener
Materials and Applications from all over the world, who share nmcte than technical interests, among
other things, like culture and history, etc.

We are pleased to have accepiédresentations frormround20 countries and regions such as Russia,
France, Mexico, Egypt, Turkey, Spain, United States of America, Moydeécuador, Senegal, Italy,
China, Singapore, Germany, United Kingdom, Taiwan, Malaysia, South Korea, Pakistan, Thailand in thi
program, which provide a wide spectrum of researches in various areas such as Clean Energy and N
Energy Technologyklectricd Engineering and Solar Energy Utilization Technologhaterials Science

and Engineering, Construction and Environmental Engineering, etc. All the presentations are
peerreviewed, and it has really been a difficult task to select the most representpéve pa

This conference program is also highlighted by 2 keynote speakers, 2 plenary speakers and 2 invite
speakers to share their researches with us, and they are Prof. Jesus Toribio, University of Salaman
Spain; Prof. David T.W. Lin, National Univetgiof Tainan, Taiwan; Assoc. Prof. Jaroslaw Milewski,
Warsaw University of Technology, Poland; Prof. Nezihe Ayas, Anadolu University, Turkey; Assoc. Prof.
Qi Li, Tsinghua University, China and Prof. Mohammed GAROUM from University Mohammed V in
Rabat, Moraco.

Since 2018 is the 880anniversary of the founding of University of Salamanca, the conference will be
held in Campus Viriato of University of Salamanka. Salamanca is the capital of the province Salamancs
located in western Spain. It is a workehowned university city with the oldest university in Europe,
which is University of Salamanca. In order to know more about the city and have more time to
communicate with each other, we will hold an excursion on My 11

We truly believe that ICSREE and ICEBMwill provide the best platform for all the participants to have
fruitful discussions and to share ideas of researches in such a beautiful city. Finally, we do wish all of yo
to enjoy the conference, and to take this opportunity to have future intealatodlaborations.

Best Regards!
Yours sincerely,
Conference Organizing Committee



Note:

O Please arrive at the designated conference room 30 minutes eadeseisome authors are not able
to make the presentation on time.

O Listeners are welcomed tegister at any working time during the conference

O Certificate of Participation can be collected at the registration counter.

O The organizer wa provideaccommodation, and we suggest you make an early reservation.

(@}

Pleaseoffer your paper ICand it is required when you register on desk.

Warm Tips for Oral Presentation:

O Get your presentation PPT or PDF files prepared

O Regular oral presentation: abdit minutes (including Q&A)
O Keynote speech: abod® minutes (including Q&A)

O Plenary speech: about 30 minutes (including Q&A)

O Invited speech: about 30 minutes (including Q&A)

O Laptop (with MSOffice & Adobe Reader), projector & screen, laser stiwkkbe provided by the
conference organizer

O Please keep your belongings (laptop and camera etc.) with you

*Attention:
One excellent presentation will be selected from each session and the author of excellent presentation v

be awarded the certificateghenthe session is over.



Conference Venue

Campus Viriato of University of Salamanca, Zamora, Spain
http://www.usal.es/campusriato-zamora
Add: Escuela Polit&nica Superior de Zamora
Av. De Requejo, 33, 49029 Zamora, Spain
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Zamora is a small cozy city with excellent travel conneos to Madrid: frequent highpeed trains (the
Spanish AVE) connect Madrid to Zamora in less than 1h 30 min and there are also many buses as secor
option. Therefore, MadriBarajas International Airport can be considered as the main Zamora airport,

but the Porto International Airport in Portugal is another option (renting a car). In addition, local airports
of Valladolid and Salamanca are available. Salamanca and Zamora are connected by shuttle buses almc
every hour.

Some points regardingtransportation to the conference from Madrid-Barajas Intl.
Airport (the best option):

The International Airport of Madrid (MAD) has subway stops in Terminéds3land in Terminal 4.

Madrid subway information:http://www.metromadrid.es

There is a taxi flat rate of 30 Euro from the airport to any place in Madrid downtown (including train and
bus stations).

Convenient transportation from Madrid to Zamora: traip(//www.reng.con) or bus
(http://www.avanzabus.com

Trains depart from Chamarti Railway Station (Subway Stop: Chamarti, Line 10, Dark Blue Colour).
Busesdepart from Estacid Sur (Subway Stop: Médez Alvaro, Circular Lin&géey Colour).

In addition, you cament a car at the airport and travel by highway A6 (250 kms)
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http://www.ntu.edu.sg/odfm/onenorth/Pages/onenorth.aspx
http://www.metromadrid.es/
http://www.renfe.com/
http://www.avanzabus.com/

Hotels Nearby

AC Hotel Zamora ( 350 m)
Add: Avenida Principe de Asturias, 43, 49029 Zamora, Spain
Hotel websitehttp://www.marriott.com/hotels/travel/simze-hotelzamora/

Zenit Dos Infantas (1.5km)
Add: Cortinas de San Miguel, 3, 49015 Zamora, Spain
Hotel websitehttps://dosinfantas.zenithoteles.com/en/

*Note*

Please note that the hotel will not contact any participants for md&ing;please be careful when
anyone asks you to provide your credit card information to reserve room for you.


http://www.marriott.com/hotels/travel/slmza-ac-hotel-zamora/
https://dosinfantas.zenithoteles.com/en/

Keynote Speaker

Prof. Jesus Toribio
University of Salamanca, Spain

Professor Jests Toribigraduated in Civil Engineering in 1982 and then in Mathematics in 1986. In 1987
he was awarded his PhD in the Polytechnic University of Madrid (UPM) and turned into Associate
Professor in that Institution. In 1992 he became Full Professor and Head bfateaals Science
Department of the University of La Corufa (at the age of 32, thus being the youngest Full Professor in the
area of Materials Science in Spain). In 2000 he moved to the University of Salamanca (USAL) where i
currently Full Professor of Marials Science and Head of the Fracture and Structural Integrity Research
group (FSIRG) of that Institution.

His research work is mainly concerned with fatigue and fracture mechanics, environmentally assiste
cracking, stress corrosion cracking and hydrogmbrittlement/degradation/damage of metals and alloys
(mainly cold drawn pearlitic steel wires for civil engineering and austenitic stainless steels for nucleal
engineering and energy applications), covering theoretical, computational and experisgatts. He
actively participates in International Conferences, very often being member of the International Advisory
Committee, organizing Special Sessions/Symposia, being Session Chairman or delivering
Plenary/Keynote/lnvited Lectures. Professor Dr. JéRusibio has published more than 500 scientific
papers, most of them in international books and journals.

Speech Title: Cold Drawn Pearlitic Steel Wires for Wind Turbines Structures: In the Wake of
Miguel de Cervantes and Johann Sebastian Bach

Abstract: Wind turbines are key elements in the field of renewable energies. They can be considered
engineering evolutions of olthshion windmills appearing in the master work by Miguel de Cervantes:
Don Quijote de la Mancha. The main subject of tlapgy is related to fractur&Olyceral and structural
integrity of cold drawn pearlitic steel wires for wind turbine structures and foundations. At the
microscopic level, cold drawing generates progressive slenderizing and orientation of the pearlitic
colonies (first microstructural level) and increasing orientation and densification of the ferrite/cementite
lamellae (second microstructural level), thereby inducing anisotropic fratflyeeral and crack path
deflection. In addition, the hierarchical struetwf cold drawn pearlitic steel wires in two microstructural
levels (colonies and lamellae) allows a consideration of them as hierarchically structured materials (HSV
Furthermore, an analogy is established in the paper between the microstructuralnenargecold

drawn pearlitic steels and the mdlte vel structure of Johann Sebast
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Keynote Speaker

Prof. David T.W. Lin,
National University of Tainan, Taiwan

David T.W. Lin is currently Professor and Chairman of Institute of Mechatronic System Engineering,
National University of Tainan. He received the PH.D. Mechanical Engineering from Cheng Kung
University, Tainan, Taiwan. He is the Project Leader of CO2 Hgatction on Reservoir of Enhanced
Geothermal System, National Energy Project. He served as the conference chair of IEEA 2016, the edit
of Smart Science and Int. J. Sci. Eng., in addition, the deputy chairman of Secretariat, Aeronautical an
Astronauti@al Society of Republic of China. He is devoted to the study of Geothermal System, Energy
Harvesting, and Optimal Theory. In last five years, His publications are more than 100 research pape
and conference papers on the energy, heat transfer and optimizaid. For his outstanding academic
research, he receives the excellent scholar award of Ministry of Education, R.O.C. from 2015 to 2017.

Speech Title:A Similar Capacity Test Model of Geothermal Energy

Abstract:A similar capacity test method is paged to evaluate the potential of power generation on the
geot her mal energy. It s an i mportant issue for
Nowadays, there is no effective method to evaluate the efficiency of geothermal powéupleapacity

test. This is due to the peknown thermaffluid information about the reservoir. Therefore, a thermal
resistance model based on heat transfer model and information of capacity test is developed. The thern
resistance of the well is buiitom the results of capacity test and develop the well numerical model. The
well numerical model consists of the Brinkman model conjugated with heat transfer model simulated a
the reservoir and the pipe flow model as the well. Then, the-spaleovatie in-situ geothermal model

of single well in Chingshui will be developed. Thesitu heat extraction model from the simulation,
information of insitu, and experimental system will be built. It will optimize this model for obtaining the
best flow rate tdind the optimal heat extraction. The key technology will propose the reliable evaluated
model of geothermal power generation to predict the efficiency of geothermal energy.
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Plenary Speaker

Assoc. Prof. Jaroslaw Milewski,
Warsaw University of Technology, Poland

Jaroslaw Milewski is a doctor of engineering, associate professor at Warsaw University of Technology
Faculty of Power and Aeronautical Engineering, Institute of Heat Engineering.

He is Head of Power Division at the Institute of HEagineering, Editen-Chief of Journal of Power
Technologies, and a Member of Editorial Board of Journal of Applied Energy.

He has an experience in research of fuel cells (Molten Carbonate Fuell@€EIC and Solid Oxide

Fuel Cell-SOFC) and other powesources, hybrid systems, advanced power systems (hydrogen based)
and steam/gas turbine power generation systems. He also has definite experience with cooperation w
power engineering industry.

He is an author and a-@uthor of 200+ publications and 4atpnts.

He teaches students in the fields of: turbomachinery, theory of fluid flow machinery, environment
protection, numerical tools in power plant simulations, hybrid systems, and others.

Speech Title:Recent "Development of Molten Carbonate Fuel Cellst Warsaw University of
Technology

Abstract: This presentation describes the fuel cell research and development activities at Warsav
University of Technology by reviewing in particular the progress made in the development of Molten
Carbonate Fuel Cells (MEC). Porous nickel electrodes were prepared by loose powder sintering, slurry
casting and tape casting techniques. These efforts are directed toward gaining a better understanding
and improving the components of molten carbonate fuel cells operatieg@eratures near 650 C. Cell
testing is performed to assess individual and collective component behavior. Nickel electrodes oxidize
under in situ conditions were used as the cathode. The tape casting technique was used to make
matrix.
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Plenary Speaker

i
Prof. Nezihe Ayas

Anadolu University, Turkey

Prof. Dr. Ayas has been working at Anadtlaiversity, Turkey since 1991. She has been teaching and
doing research at Chemical Engineering Department. She is currently head of Unit Operations an
Thermodynamics division. She has presented and published 46 papers in international conference, and
papers in international refereed journals.

Speech Title:Hydrogen Production From Biomass Gassification

Abstract:Hydrogen is an energy carrier which stores and delivers energy in a usable form. It is generally
produced from hydrogen containing compounds, which are fossil fuels, such as natural gas and coz
biomass; renewable energy sources, such as wind, solahegeat, and hydroelectric power to split
water. Hydrogen is a promising energy carrier because of the variety of hydrogen resources. A wide rang
of technologies is being developed in order to produce hydrogen economically from a variety of resource
in ervironmentally friendly ways. With carbon capture and storage, hydrogen can be produced directly
from coal with neazero greenhouse gas emissions. Hydrogen production technologies are in various
stages of development. Some technologies, such as stearmenetf@ming, are already commercial.
Others, such as higlemperature thermochemical water splitting, biological, and photoateéemical,

are in early stages of labooay development and considered potential pathways for the long term.
Biomass gasitiation is a process in which biomass is converted into gaseous mempdy applying

heat under pressure and in the presence of air/loxygen and steam. A subsequent series of chem
reactions produces a syn gas, which is then reacted with steam togpeogas stream with an increased
hydrogen concentration. Since growing biomass consume carbon dioxide from the atmosphere, producit
hydrogen through biomass gasification results in zean net greenhouse gas emissions. Biomass are
processed to make remable liquid fuels, such as ethanol oroigy which are relatively convenient to
transport and can be reacted with high temperature steam to produce hydrogen at or near the point of u
Researchers are also exploring a variation of this teagpdtnown as aqueous phase reforming. The
greatest challenge for hydrogen production, particularly from renewable resources, is providing hydroge
that is cost competitive. Hydrogen must be cost competitive with conventional fuels and technologies
The most of theaesearchers are mainly focused on improving the efficiency of hydrogen production
technologies as well as reducing the cost of capital equipment, operations, and maintenance in order
reduce overall hydrogen cost. Within the scope of this review hydrggeduction methods from
biomass were investigated. Biomass gasification is a mature technology pathway that uses a controlls
process involving heat, steam, and oxygen to convert biomass to hydrogen and other products, witho
combustion. Because growigomass remove carbon dioxide from the atmosphere, the net carbon
emissions of this method can below, especially if coupled with carbon capture, utilization, and storage il
the long term.
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Invited Speaker

Assoc. Prof. Qi Li
Tsinghua University, China

Qi Li is currently an associated professor of Electrical Engineering at Tsinghua University, China. He
received his Ph.D. degree in Materials Science at Wuhan University of Technology, China in 2013. Fron
March of 2013 to November of 2016, he wapastdoctoral fellow at the Department of Materials
Science and Engineering of the Pennsylvania State University. He started his appointment at th
Department of Electrical Engineering of Tsinghua University in December 2016. His research interest ha
beenfocusing on polymebased nanocomposite materials with unique dielectric properties for electrical
energy storage and conversion. His main scientific contributions include the development of
stateof-the-art polymer nanocomposites for electrical energyagje and electrocaloric refrigeration
applications, and the understanding of dielectric properties of polymeric materials under high electric
fields and elevated temperatures. He has published over 50@&Rked papers in journals such as Nature,
PNAS, Nature Communications and Advanced Materials. He was awarded the MRS Postdoctoral Awart
in 2016 because of his scientific achievement in polymer nanocomposites for energy storage an
conversion. He is an Editorial Board Member of IET Nanodielectrics, aiin@ i§uest Editor of Special

| ssue “Polymers for Film Capacitors” publ i she
Committee of Dielectric Polymer Composite Materials and Applications, Chinese Society for Composite
Materials.

Speech Title:Nanodielectrics for High-Temperature Capacitive Energy Storage

Abstract: Polymeric dielectric materials enable film capacitor technology that is critical inpogler
energy storage and pulsed power systems, hybrid electric vehicles, aerospace power ingnaittn
advanced electromagnetic weapons. Conventional -teigiperature polymeric dielectric materials
dissipate a large amount of heat as they are involved in continuous operations under high temperature &
strong electric field conditions, which, unfonately, leads to thermal runaway and failure of film
capacitors. We propose to tackle the key issues associated with thermal runaway in plastic film capacito
by focusing on the suppression of charge injection from electrodes and thermally activatgthmagr
charge carriers, rather than following the traditional design of-t@giperature polymer dielectrics that
only concerns the thermal stability of materials. Advanced composite approachd#mttidaposition
technologies, comprehensive charact#ions of dielectric and capacitive energy storage properties as
well as computational simulations are utilized to cover from structure control to material preparation, tc
performance assessment and to device modeling. The ultimate goal of this stodyeiselbp novel
high-temperature polymer dielectrics that can maintain dielectric stability and energy storage propertie:
under high electric field and high temperature, and effectively suppress the thermal runaway of plasti
film capacitors.
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Invited Speaker

Prof. Mohammed GAROUM
University Mohammed V in Rabat, Morocco

Mohammed GAROUM is currently Professor at the Higher School of Technology of Salé (ESTS),
University Mohammed V of Rabat, Morocco since 1995. In 1991 he received his first PH@usties

from the Ecole Central de Lyon France. In 1997 his was awarded his second State Doctorate i
Photoconductivity of semiconductor from the Institute of Sciences of Engineering and Scientific
Development at Claude Bernard University Lyon | and FgonfitSciences of Cadi Ayyad University,
Marrakech. He has been Director of the Energy, Materials and Environment Laboratory and head of th
acoustic team (2008017). Prof. M.GAROUM is founder and President of the Moroccan Society of
Acoustics, since 201(0Today affiliated to the ICA and EAA). He is also the founder and Head of the
“University Center for Research and Study in Acoustics and Thermal: Materials and BUilGIRGAT)

at the ESTS since 2015 and Head odugdgthiecg’es(eMEA
2017.

Speech Title: On The Estimation of The Thermal Diffusivity and The Adiabatic Limit Temperature
from The Experimental Flash M ethod

Abstract: Thermal diffusivity is an important property of materials which is required for many thermal
applications, (process control and quality, e
estimated by the weknown flash method. Since itstinduction by Parker et al (1961), this technique
has become the standard way widely used throughout the world especially for the solid samples (ASTI
standard E14613). Basically, the thermal diffusivity is obtained from the time function of the measured
temperature and calculated one at the back surface of the sample and sometimes at its front surface.

In the first part of this work we present the one dimensional ideal adiabatic model for which we discus
two different analytical formulations of the tindependence of the temperature rise on the materials after
the heat pulse. Historically, these two formulations have been derived using two different resolution way
We will show that they are physically equivalent and can be mathematically unifiedhthreuglliptic

Theta functions. The second part is focused on a realistic model with loss of heat on both sides of tf
sample. In addition to the analytical solution, we discuss the-aeafytical solutions based on the
approximate inversion of the Lapmtransform of the temperature. In the literature, there are more than
one hundred numerical inversion algorithms. We implemented and compared six of them. Twao
algorithms were finally selected (Gav®ethfest and Zakian) for this work because of their ko

and applicability to our problem.

For this model we also establish a new mathematical expression linking the temperature on the sample
the parameters of the model i.e. the two Biot numbers of the front and the rear face and the maximu
adiabatt temperature. We will also show that this new expression is independent of the shape an
duration of the flash and may be useful to estimate these parameters.

For both models (ideal and adiabatic), attention is given to the effect of the shape aod dfithg flash

on the obtained solutions.
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<May 10 Afternoon>

Session |

Materials Science and Engineering

14:30-16:00
Theater Room

Chaired byProf. Mohammed GAROUM,
University Mohammed V in Rabat, Morocco

PresentationsSR201, IE022A, IE033,IE041-A, IE018, SRO07A, IE031

n Please arrive at the designated conference room 30 minutes earlier, in case some auth
are not able to make the presentation on time.
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SR201
14:30-14:45

Ni-Co Bimetallic Catalyst Synthesis by @opregnation Method for Hydrogen Rich Gas
Production from Olive Pomace
Vildan Aker and Nezihe Ayas
Abstract--Hydrogen is defined as an ideal energy carrier among sustainable, cleé
renewable energy sources, isis important to produce hydrogen and to develop the sustai
hydrogen economy. Catalyst plays a vital role in the production of hydrogen at low cost at
efficiency. Selection of support and active material, catalyst preparation methods raihgi
affect the activity of the catalysts. In this work,-Glo bimetallic based catalysts we
synthesized by the empregnation method using different support materials (Al203, Z
Zn0O, Al203Zr0O2) in order to obtain the highest hydrogé&h gas frombiomass. NiCo
bimetallic catalysts were synthesized and characterized by XRD, XRF, TGA, SEM tech
The activities of NiCo/AlI203, NiCo/Al203-ZrO2 catalyst were studied in gasification of oli
pomace. It was found that the H2 yield of the@d/Al203 (10.76 mole H2/kg Olive pomac
was higher than NCo/Al203-ZrO2 (5.37 mole H2 /kg Olive pomace).

IEOQ22-A
14:45-15:00

Visible Light Photocatalytic Removal of Phenol from Water Using Composite Zinc Oxide/
Stannate Nanostructures
Muhammad Najam Khan, Joydeep Dutta
*Baluchistan University of IT, Engineering and Management Sciences (BUITEMS) Que
Pakistan

Abstract—Photocatalytic degradation of dyes using different semiconductor nanoparticle
as Zinc Oxide (ZnO) and Titanium dioxide (TiO2) is lvestablished. Phenol is very tox
chemical found in industrial and domestic waste water streams and is very lethal for hun
aquatic life even at very low concentration. Zinc oxide nanoparticles synthesized hydroth¢
at low temperature has goadsible light photocatalytic activity for degradation of dyes
dissolve in acidic mediums arising stability problems. Zinc Tin Oxide (Zinc Stannate ZT(
tertiary metal oxide wide band gap semiconductor with absorption mostly in UV region. Z
stable at acidic conditions arouith 6 thus making it useful material for phenol removal wh
hasPharound 6.46.5. In order to exploit visible absorption of ZnO nanoparticles and stabil
ZTO nanoparticles a composite of ZnO/ZTO was synthesized thadmally at lower
temperatures with average particle size around 300 nm. The particles obtained were sph
shape. Characterization techniques of SEM/TEM-W¥ and XRD were employed to stug

morphology, crystal lattice, absorption and crystallpgyarespectively.

17



IEO33
15:00-15:15

Membrane separation process for small scaled partial biogas upgrading
Abdessamad SaidiFosca Conti , Matthias Sonnleitner and Markus Goldbrunner
Institute of new Energy Systems, Technische Hochsdhgldstadt, Esplanade 10, 85049
Ingolstadt, Germany

Department of Chemical Sciences, University of Padova, via Marzolo 1, 35141 Padova,
Abstract—Biogas upgrading is actually limited to the production of biomethane as natur:
substitute. To rede the according gas quality a cost intensive methane enrichment is re
wherefore biogas upgrading is actually merely -&ffitient in case of high production rate
Since the energy and cost effort disproportionately increases with the reqoidedtpyas purity;
partial biogas upgrading for decentralized utilization represents a promising utilization ap:
for farm based applications. Among the available technologies for-ge@&ration the ga
permeable membrane has high potential for smaleddaiogas upgrading. Within the prese
study a model based analysis to determine the savings potential of a membrane based (

system is performed.

IEQ41-A
15:1515:30

Novel Proton Conducting Bismuttased MetaDrganic Framework
Sé&gio M. F. Vilela, Thomas Devic, Alejandro Vaez and Patricia Horcajada
IMDEA Energy, Avda. Ram& de la Sagra 3;2B938 Mdtoles, Madrid (Spain)
Institut des Matdiaux Jean Rouxel (IMN), Universitéde Nantes, CNRS UMR 6502, 2 rue (
Houssiniée, France
Universidad Carlos Il de Madrid, Avdelniversidad, 30, 28911 Legané, Madrid, Spain
Abstract—Metal-Organic Frameworks (MOFs), also known as Porous Coordination Poly
(PCP), are a new class of hybrid materials built from inorganic units (atomssslugtains,
etc.) and organic polycomplexant ligands (carboxylates, azolates, phosphonates,
combining a very high regular porosity (up to SBET = 6000 m2/g; pore diamet&0=-AR
with an easily tunable hybrid composition. Additionally, some ebéporous hybrid solids a
flexible with a reversible modulation of their pore size upon adsorption of guest mole
Known for their large porosity with diverse pore sizes, shapes and functionalities, MO
promising candidates for many strategicistal and industrial applications such as fluid sto
and separation, catalysis, sensing, biomedicine, magnetism and, more recently, energy
others.3

In this contribution, we describe the successfully preparation of a novel 3D porous MOF (
as IEF2; where IEF stands for IMDEA Energy Framework) based on
3, 3 ’'-azdbenzenetetracarboxylic acid (H4AzoBTC) organic linker and bismuth ca
IEF2 is formulated as [Bi 4(OH)2(HAzOoBTC) 2
and scaledip to the granscale by using a simple green hydrothermal method. While its ¢
structure was unveiled by singteystal Xray diffraction, its physicochemical properti
(optical, texture, chemical/thermal/mechanical stability, etc.) were fully clesized by severa
standard soligstate techniques [spectroscopy, thermogravimetric, elemental analysis, e
microscopy, gas sorption, etc]. Some structural changes associated with solvent releg

evidenced by using in situ advanced techniquegabigtemperature techniques powderra§
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diffraction and infrared spectroscopy) in order to further understand the relationship b
those structural modifications and their intrinsic properties. The proton conductivity «f
was exhaustively measd and the results suggest that this material is an efficient and

proton conductor, being not observed any structural change after the studies. Addit

proton conductivity is directly related with both temperature and relative humidity pgarame

IEO18
15:30-15:45

Effect of the temperature variation on the hardness and microstructure of TiSINO coati
obtained by sputtering
L Gard -Gonzdez, F Lgpez-Huerta, D J AraujePéez, L ZamoraPeredo, N. FloreRantez,
S. R. V&quez Gard, T.Hern&adez Quiroz and J Hernddekorres

Facultad de Ingenied, Universidad Veracruzana, Boca del Rd, Veracruz 94294, Mé&icg
Abstract—Titanium-Silicon Oxynitride (TiSINO) coatings were synthetized by reac
co-sputtering technique on stainless steel 8dstrates varying the substrate temperature di
the deposition. Two targets were used simultaneously, the first one of Ti on a DC source
W and the second was a-3iO target on a pulsing RF source at 180 Wra){ diffraction
identified three rystalline phases: titanium nitride (TiN), titanium oxide (TiO) and silicon o
(Si02), where the SiO2 phase presented compressive stresses at low temperatures ar
stresses at higher temperatures, along with a change in the preferential onefitasdi coating
obtained at 200 € showed the higher hardness value of 1ga8 &tributed to a lower grain siz
and high compressive stress. Finally, all coatings presented high fracture toughness, ¢

was a lack of any type of crack for all appliead values.

SROOFA
15:4516:00

Mechanistic aspect based on the role of reactive oxygen species (ROS) on the glyce
photooxidation over defectethddefectedfree TiO2

T Jedsukontorn, T Ueno, N Saito, M Hunsom
1Fuels Research Center, Department of Chemical Technology, Faculty of Science

ChulalongkorriUniversity, Bangkok 10330, Thailand

Abstract—The activity of commercial (defectivieee) titanium dioxide (com TiO2) and bla
(defective) TiO2 (black TiO2) photatalysts was comparatively tested in the glyce
photooxidation reaction. The preliminary results demonstrated that similar compounds, in
19lyceraldehydes(GCD), dihydroxyacetone (DHA), glycolic acid (GCOA), formaldehy
(FMD) and glycolaldehyde (G&D), were generated from the photocatalytic oxidation
glycerol via both photocatalysts, but they differed in their yields. The black TiO2 exhib
higher photocatalytic activity to convert glycerol than the commercial TiO2, due to the pr¢
of sone defective structure and its low band gap energy, and also promoted the gener,
GCAD as the main product. In contrast, the commercial TiO2 promoted the formation o
as the major product. The rate of glycerol conversion via black TiO2 depenoiedheaptype of
reactive oxygen species (ROS) in the orde2 6f > 210> b OH> ht/ s OH > h+. The
dominate ROS related to the conversion of glycerol to GCD and DHA-2v€&eandb OH,

respectively. The main ROS to alter GCD and DHA to GCAD/FMD-%&% , while the h+

was the principle ROS to convert GCD to GCOA. Finally, the pathway of glycerol convg
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and product distribution over black TiO2 via various ROS in the presence of oxygen as €

acceptor is proposed.

IEO31

Investigations of the catalytic activity of the newest nanomaterial on the example of nan
alumina for moderenergy in the cracking reaction
E B. Markova, T F. Sheshko, A G. Cherednichenko, A S. Lyadov, E V. KhoZira
Kruchkova and V N. Simonov
RUDN University, Moscow, st. Mikluhdlaklay, Russia
Frumkin Institute of Physical Chemistry and Electrochemistry RAS 31,Leninskiy prospe
119071, Moscow, Bssia
A.V.Topchiev Institute of Petrochemical Synthesis RAS, 29, Leninskiy prospect, Moscg
Russh
Abstract—This study is comparing the activity of catalysts for cracking of propane to ethy
activated nanofibrous of alumina and commercial platinum catalyst on alumina with the t
cracking. Investigations of catalytic activity nanofibralsminum oxide in cracking reactic
have a real prospects of success. Therefore, catalytic conversion of propane in ethyl
propylene was investigated on the catalysts based on nanofibrous aluminum oxide in con
with a commercial Pt/AI203 catadt. In view of the fact that nonporous aluminum oxidéeti

active, a commercial catalyst based on aluminum platioxicke was taken compared.

Coffee Break
16:00-16:15
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Construction and Environmental
Engineering

16:15-19:15
Theater Room

Chaired byDr. Ayodeji SowaleCranfield University,
United Kingdom

PresentationsSR017, SR014, SR018, SRBAQDSR022A, SR035, SR050, SR04A,
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n Please arrive at the designated conference &minutes earlier, in case some authors are not able to
make the presentation on time.
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SRO17
16:15-16:30

A Study on the cooling effects of the park dispersions applied in PUD
Yi-Cheng Chiang andong-Yun Lin
Department of Landscape and Urban Des@jmoyang University of Technology
Abstract—Urban heaisland effect causes the vicious cycle of city high temperature.
collocation of green park space can effectively cool down the heat of city. This research
the cooling effects of the park gisrsion by simulations of PUD projects. In this study
different schemes were developed and simulated by CFD software. The results show

more disperse the parks are, the lower the site temperatures.

SR014
16:30-16:45

The Application of Economivalue Added on Green Facilities of Urban Agriculture
Kuo Wei Hsu and&hang Zhen Liao
Urban Planning, Land Development, Chaoyang University of Technology,No0.168, Jifeng |
Wufeng Dist., Taichung City 413, Taiwan

Abstract--Green facilities of urban agriculture offer a fertile ground for green innovation,
as rooftop gardens, green curtains, and indoor plant growing, which create a new forms
farming economy. The previous studies for duehefit analyis of urban agriculture indicate
that green facilities can contribute both quantitative and qualitative benefits. Some case,
examined that to underestimate the influences of green facilities had resulted in severe
green facilities investmemecisionmaking. This study used an event study of urban agricu
development in Taiwan to explore the market reaction to the adoption of the economi
added (EVA) technique for the measurement of both quantitative and qualitative value ¢
factors contributed by green facilities. The results from this study support that there
interaction between qualitative factors such as indirect economic benefits and
psychological benefits and quantitative factors, agricultural producti@h esrergy saving
impacted by green facilities. The study concluded that consumers of urban agricultural ct
willing to pay more for ecdriendly products. The establishment of relationship between u
agricultural production and consumption can dbote to sustainability while generatir

economic opportunities.

SR018
16:4517:00

The Effects of Youth Entrepreneurship Community Engagement on Sustainable Design:
Study of Guangfu Village Redevelopment
Hsu, KueWei, ChaoChieh-Yu
Jifeng E. RdWufeng District, Taichung, 41349, Taiwan
Abstract—Public participation plays a decisive role in the way to achieve sustainability dei
local redevelopment. Guangfu Village, the first garden city model town in Taiwan is f
redevelopment issue wheexecuting sustainable design with human resources after
earthquake in 1999. Recently, youth entrepreneurship program imported f@smantial
participants for the purpose of promoting Guangfu Village as an ecological urb
demonstration base oramglen city planning in Taiwan. Previous studies approved sustai

development was benefited with place attachment of residents. Relative literatures indicé
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imported creative community brought positive effects for local redevelopment. This
focused on exploring how community engagement as a trend of human resource influenc
redevelopment when facing the challenge of sustainable design. 70 questionnaires ¢
entrepreneurship community members were analysed to verify place attaobivienported
community in Guangfu Village. The study furthermore applied sdroctured questionnaire t
explore the effects on sustainable design for local redevelopment. According to the r
analysis, community involvement factors including inashent, participation and control, loc
dependency factors including local dependence and local identity are the major fact

sustainable design with social, economic and ecological aspects.

SRO2GA
17:00-17:15

Impact of Street Network Typology dasrban Thermal Environment: A Case Study of PUL
Yi-Cheng Chiang andhong-Lin Yang

Department of Landscape and Urban Design, Chaoyang University of Technology
Abstract—Street is a space with complex urban microclimate. Many researches have r¢
the impact of typology of street canyons on urban wind and thermal comfort. For mitig
urban heatsland(UHI) effect, this paper studies the impacts of different types of street net
on the urban wind and thermal environment. On the other hand, as labamg researche
revealed that network types influence social activities on the street, this paper defines
types by the social function. By CFD simulations and analyses of differentrstteeirk type
designs of the PUD in Taichung, this papempares their windy and thermal patterns to f

out their performance of mitigating UHI.

SR022A
17:1517:30

A Study on the Application of Systemic Design Strategy to the Urban Street Facilitieg
Woei-Sheng Wenand MinFeng Hsieh
Department of Landscape and Urban Design, Chaoyang University of Technology, No.
Jifeng E. Rd., Wufeng Dist., Taichung City 413, Taiwan

Abstract—Street facilities are the functional infrastructure that supports our everyday act
taking place inurban space. This study mainly focuses on how the design of street fa
could contribute to the reduction of the energy consumed in the process of production, &
to extend the lifecycle of the materials used in the street facilities. The aioplicd the
systemic design leads us to develop a system for street facilities that allows us to i
multiple functions into one facility. In this systemic facility, the components are compatible
different facilities. Additionally, when one faity is damaged, the useful parts could be reu
and recomposed into another facility. By developing minimum components that cot
installed into various types of street facilities, we will be able to effectively extend the life
of the parts andeduce the energy consumption. A feasible conceptual design will be dis¢
in this paper as a preliminary proposal for rethinking the potential design strategy of

facilities that could fulfil the goal of EecbBesign.
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SRO035
17:30-17:45

Design of a food waste management method case study the cafeteria in Mae Fah Lu
University
P. Dokinagam and N. Laosipojana

Abstract—The residual food waste is one source of greenhouse gas, which results in
change and directly increases the rg water, food, vector and rodenborne diseases. Th
research aimed to develop an alternative approach for food waste management at N
Luang University (MFU). The appropriated way was evaluated based on the quan
generated food waste tdger with the chemical and physical properties. The amount of
waste was collected from the canteens at MFU and then sampled to analysis. All info
was evaluated to propose the proper food waste management method for MFU. The foc
generatio at MFU, during academic year 200013, was around 603.72 kg/day. T
greenhouse gas emission from this food waste degradation was approximately 12
KgCOZ2eq/day and increasing every year. When using COWTEC®, this generated food
could be congrted to electricity around 10.8 MWh/year with 23104.5 kgl/year of fertil
Moreover, carbon emission is also reduced around 6058.80 kgG@€ar. As the econom
consideration, the payback period for this investment is around 4 years. Based on eanulc
environment health considerations, the appropriated way of food waste management at

used as power generation.

SRO050
17:4518:00

EcoDesign and Energy Saving Concepts for the AgriculttrdaCommercial Fringe
Communities in Western Thailand
Pastraporn Thipayasothorn, Rachadakorn Phonpakdee, Saravanee Phuengpunum at
Aumamporn Pechsinjon
Assistant Professor with Faculty of Industrial Education and Technology, KMITL, Bangk
Thailand

Abstract—These The purpose of this study was to develop pigrior the communities alon
the agricultural—commercial fringe in the Special Economic Zones of western Thal
corresponding to the areaphysical environment, activities and commuting patterns .In ord
fulfill the purpose, this study has analgzthe significant activities and commuting patterns
the communities along the particular fringe area in the Special Economic Zones of 5
provinces as well as the opinions towards community planning given by 400 residents li
the certain am@s. The findings indicated that the establishment of an economic developme
for the development of commuting routes of the Special Economic Zone in the western
Thailand is very appropriate. The plan will ultimately enhance economic develbgipe
optimizing all commuting routes, activities, and resources that originally exists in the

environment and economically impact all community throughout every region of Thailand.

SRO15A
18:00-18:15

Analyzing the fantastic landscape of Miyazeka y ao’' s ani mat i o
ShengJung Ou andPei-Yu Chiu

Department of Landscape and Urban Design, Chaoyang University of Technology

Abstract—The purposes of this study are to understand the relationship between animatec

of Hayao Miyazaki and emotig generated from the animated scenes and to explore if the
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typical style in Hayao Miyazaki’s ani mat
to obtain the required data and used content analysis to generalize the different e
attadied to the specific scenes. The results showed that sad, moved, and angry we
influenced by the events shown in the animation, while calm, relaxed, nervous, and t

were more influenced by visual elements in the animation.

SRO16A
18:1518:30

Exploring types and behaviours of outdoor plays in the old time for aboriginal children of K
tribe in Taiwan
ShengJung Ou andin-Wei Chang

Department of Landscape and Urban Design, Chaoyang University of Technology.
Abstract--Play is important for laildren. During the play, children can develop their abilit
physically, psychologically, and socially. Taiwan has abundant and diverse cultures an
culture has its own significance. From the perspectives of cultural inheritance, the study
that aboriginal culture is worth of discussing more not just because of her uniqueness
her attractiveness. Thus, the purposes of this study are to explore types of play in aborigi
(e.g., Bunun tribe) and understand how children react dogaim what kinds of benefits froi

these old time plays.

SRO033
18:30-18:45

Energy optimization of chillers by automating a Cooling System
Wilson E. S&chez Bryan L. Robayo, Pablo E. Rodduez, Martha E. Salazar, Santiago J&
and Alvaro S. Mullo
1Depatamento de Elé&trica y Electrdnica, Universidad de las Fuerzas Armadas ESPE, |
60104598, SangolquiEcuador

Abstract—This publication presents the work done on energy optimization of a group of ¢
by automating the cooling system of blowing diesam industry that is entrusted with t
manufacture of plastic containers. In a first stage, the preliminary study on the energy an:
the old system, where each chiller was in charge of cooling a specific group of blow mc
machines, without takg into account whether or not the blow moulding machines are wor
is detailed; subsequent to this, the implementation of the automated cooling system was
out, where all chillers were centralized in a machine room, automation was carriedhoat
Siemens S7200 PLC, switching the chillers on and off is based on the total thermal ca
required by the blow moulding machines. Finally, the energy analysis of the new cooling

was carried out, where the results were compared, and cioncgwgere drawn.

IEO30
18:45-19:00

The influence of the expanded clay granules ratio on the thermal conductivity and ther
diffusivity of gypsum plastebased composites
Khaoula AmarraybMohammed Garouma, Saad Raefat, Najma Laaroussi and Azft@ahir
Materials, Energy And Acoustics Team (MEAT), Mohammed V University in RabBST
Salé 11060, 227 Avenue Prince Héitier, Morocco
Abstract—Thermophysical properties of building materials such as thermal conductivity
thermal diffusivity are mashatory in any study of thermal performance of buildings. In this w
measurements of these two thermophysical properties were performed on four circular

prepared by mixing gypsum plaster with different mass proportions of expanded clay gr:
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The water ratio was kept constant in all mixtures. Then the thermal diffusivity and th
conductivity were determined using the flash method and the hot plate respectively.

show that the addition of the expanded clay granules to the gypsuer plasta negative impa
on the thermal properties. This was due to absorption of the mix water and plaster by t

granulates at the earlier operation of samples preparation.

SR008
19:00-19:15

Numerical Analysis of the Adiabatic and Quasi Steady Model of Free Piston Stirling Eng
Ayodeji Sowaleag Athanasios J. Koliosb
Offshore Renewable Energy Engineering Centre, School of Water, Energy and Environ
Whittle Building 52, Cranfield Universit Bedfordshire MK43 OAL

Abstract--This study presents the numerical simulation of the adiabatic and Quasi steady
of the free piston Stirling engine, the mathematical equations are presented, and
parameters are determined and used as fiopuhe simulation. The simulations are compu
under adiabatic and Quasi operating conditions, and their output results are compar
similarities and differences in the model predictions in terms of the pressure to volume d
the amplitudes othe pistons and displacer, temperature, efficiency, power output and
operation are observed and investigated. The models are validated against the expe
output and the results show a good agreement with the experiment. The adiabatiq
predicted an output power of 862 W, while Quasi steady model predicted more accurate
power of 997W at frequency of 30 Hz in relation to the 1000 W of the experimental outpl
effects of the wvariation of e n glsorolksenged an

presented.

Dinner@ Cafeteria
19:00-20:30
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Anadolu University, Turkey
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n Please arrive at the designated conference room 30 minutes earlier, in case some auth
are not able to make the presentation on time.
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SRO013
13:30-13:45

A Multistep Multi-Objective Generation Expansion Planning model. A case study in Mex
Rodrigo Palacios Eduardo Valdes, Rafael Batres

Laboratorio Binacional para la gestid inteligente de la sustentabilidad energédica y la form:

tecnoldica. Tecnold@ico de Monteey. Campus Cuernavaca. Morelos, Mexico
Universidad Autonoma de Nuevo Ledtuevo Leon, Mexico

Abstract—The planning of the energy sector implies multiple and conflicting objectives
multi-objective models allow to analyseese interrelationships and obtain tradiesolutions.
This paper presents a mixed integer linear model for the Multistep-dhyéictive Generatiot
Expansion Planning (MMGEP). The MMGEP problem is defined as the proble
determining: What are the tgp of generation technologies to be added to the grid? What
capacity of each new generation plant? Where the plant will be locatetiAVhen the plan
will be located? The MMGEP objectives are minimization the global cost of the sy
minimization the environmental impact and maximization the social profits. The proj
model is based on a real power system in Mexico for planning period22®I7 The problen:

was solved using the NSGAalgorithm.

SR026
13:45-14:00

Effect of reaction time andrdlow rate on the yield of hydrogen obtained from the gasificat
of tobacco waste
Serkan Karadenizand Nezihe Ayas

Abstract--In order to meet the ever growing energy demand of the world and to keg
environment clean, new studies on the topic dfzation of biomass are being carried o
Using different methods such as gasification to convert waste biomass into more valuabl
are constantly being studied.

In this study, gasification of tobacco waste was carried out using Na2CO3 as a catalyst
air as a gasifying agent. Effects of reaction time (10, 15 and 20 min.) and dry air flow rat
and 4 L/h) on the product gas composition have been studigkdest Hydrogen yield of 5.6
mole gas/kg biomass was obtained under 4L/h dry air flow rate and 15 min. reactio

conditions.

SR027
14:00-14:15

Gasification of sunflower seed pulp for the synthesis of hydroigbrproducts
Tolga K. Kanatlia, NeziheAyas
Department of Chemical Engineering, Faculty of Engineering, Anadolu University, Eskis
26000 Turkey

Abstract—Gasification of biomass has great potential for satisfying the-gresving demand
for a clean and renewable energy source. In this stuhflower seed pulp, a waste product
sunflower oil factories, was gasified using K2CO3 as a catalyst and dry air as a gasifying
Effects of reaction temperature, dry air flow rate and catalyst ratio on the produ
composition were investigate Optimal hydrogen yield (5.45 mol/kg biomass) was achieve
750 €, with the addition of 20 wt.% K2CO3 and with a dry air flow rate of 3 L/h.

28



SR005
14:1514:30

ATHLET simulation code: Model validation of a thermal higérformance storage system
Torsten Klette, ThomasGubsch, ChristiaWogel, DoreerKratzsch, SebastidBraun,
SteffenHdatelt and AlexandelKratzsch

Zittau/Gdlitz University of Applied Sciences, Institute of Process Technology, Proces
Automation and Measuring Technology, Theolddmer-Allee 16, 02763 Zittau, Germany
Abstract—The volatile provision of electricity through renewable energies makes it nect
for thermal power plants, especially in Germany, to operate in a highly flexible manner ai
react to the dynamic requirents of the electricity market. One way of achieving this flexib
is to integrate a higberformance thermal storage system. The function of the the
high-performance storage system is to store (load) heat in the event of an excess s
electicity and to release (discharge) heat in the event of a shortage of electricity. In thi
thermal highperformance storage systems contribute to stabilizing the transmission ne
and promote the further expansion of renewable energies. The ogealis to develop
simulationsupported, validated design tool for thermal higitformance storage. This pag
presents the current state of development of the dynamic simulation model for a t
high-performance storage system and the results ofahéation. The creation of the dynam
model is realized with the ATHLET simulation code (Analysis of The#alraulics of leaks
on Transients). The dynamic model of a thermal {igiformance storage system correspo
to the displacement storage anther components of the thermal energy storage sy
(THERESA) in the Zittau power plant laboratory, a test facility at the Zittau/Galitz Unive
of Applied Sciences. The validation of the generated dynamic simulation model is carr
with the expemental data based on specifically designed testes adapted to thermal powe
and the EBSILON®Professional system. A first validation was successfully completed.
next step, further experimental tests will be carried out with the THERESA adetityf
simulated parallel with EBSILON®Professional, in order to validate the dynamic ATH

simulation model for a correspondingly large parameter field.

SR202
14:30-14:45

Biodiesel Production from Olive Pomace
Nezihe AyasTuba Elcin Cetina, SenayOngorena, Zeynep Dincera
Anadolu University, Faculty of Engineering, Department of Chemical Engineering, 2 Ey
Campus, 26000, Eskisehir, Turkey

Abstract—Within the scope of this research, biodiesel production from olive pomace oil (

was investigated. Esterification and transesterification reactions were carried out

microwave synthesis unit in the presence of H2SO4 and KOH as a catalyst, regpethie

acidity index (Al) of the oil was reduced from 20 to 0.78 mg KOH/g oil by an esterific

reaction to avoid saponification during the transesterification reaction. Suitable esterif

reaction conditions were investigated as 65 €, for 40wumés with 8:1 methanol:oil molar rat

in the presence of 2.5% (wt %) catalysis (H2S04). The highest fatty acid methyl ester (k

content of the biodiesel (98.56%) was determined by the transesterification condition of

for 5 min, using 7:1 methahoil molar ratio, and 1.5 wt % KOH catalyst. Found results
consistent with the EN14214 standard.
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IEQO2-A
14:45-15:00

Similar Capacity Testing for Chingshui, Taiwan based on the Integrating Numerical Ma
D T W Lin*, J C Hsieh, Y HChen and K'Y Lin
National University of Tainan, 33, Sec. 2, Shin St., Tainan

Abstract—Evaluating the power generation of geothermal power plant is one of the imp
conditions but environmental evaluation. Nowadays, there is no effective method to evalt
powergeneration of geothermal power plant but capacity test. This is due to the poor val
of the heat transfer phenomena of the reservoir. The porous heat transfer model valic
experiment conjugated with realistic capacity test is proposed to lmilar scapacity test
method. The scalap in-situ geothermal model of single well in Chingshui is developed b:
on the insitu capacity test. The similar capacity test model is agreed with the capacity
well No. IC13 in Chingshui. In advance, thelationship between the well yield and to
enthalpy is obtained. The limitation of well yield for the ultimate power generation c:
carried out from this relationship. The similarsitu capacity test model is integrated from
simulation, inform#on of in-situ, and experimental system. The key technology will proj
the reliable evaluated model of geothermal power generation to predict the efficie

geothermal energy.

IEQ20
15:00-15:15

Ethylene glycol dry reforming on Ni/AI203 catalyst &yngas generation
M B Bahari, L N Jun, MN N Shafigah, F Fayaz aa+V N Vo*
Faculty of Chemical & Natural Resources Engineering, Universiti Malaysia Pahang, Lebt
Tun Razak, 26300 Gambang, Kuantan, Pahang, Malaysia
Centre of Excellence for Advanced Research in Fluid Flow, Universiti Malaysia Pahang,
Gambang, Kuantan, Pahang, Malaysia.

Abstract. It is the first time ethylene glycol dry reforming (EGDR) reaction was carried o
syngas production on 10%Ni/AlZDcatalyst in a tubular fixeded reactor at atmospher
condition. Wetimpregnation method was employed for the synthesis of 10%Ni/Al203 cat
Theresultsof ¥ ay di ffraction measur eAlHO3 NiO, NIAIRCE g
Ni0 and graphit carbon phases on the surface of spent 10%Ni/AI203 catalyst
temperaturgorogrammed reduction indicates that NiO and NiAl204 phases were totally re
to metallic nickel phase at reduction temperature above 970 K. EGDR activity appeare
steadywith time-on-stream beyond -3 h. Catalytic activity was considerably improved w
increasing feed ratio of CO2:C2H602 from 1:1 to 2.5:1.

IEO21
15:1515:30

Effect of mixing of waste biomass in anaerobic digesters for production of biogas
Fosca Conti, Eonhard Wiedemanibdessamad Saidiand Markus Goldbrunner
Institute of new Energy Systems, Technische Hochschule Ingolstadt (THI), Esplanade 10
Ingolstadt, Germany
Department of Chemical Sciences, University of Padova, via Marzolo 1, 35141 Plaalgva
Abstract—Biogas technology is an important renewable bioenergy producer. The |
generating process needs to be optimize®@@@phemethe energy consumption due to t
stirring of biomass slurry. Numerical simulations and laboratory experimeniscanomically

and practically preferred over investigations of industrial scale biogas plants. Addition
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strategic approach to model the reality in scientific laboratories is to use a rheologics
artificial chemical substrate to replace ré#mass. The proposes of this study were (i
investigate the mixing process in a 1:12 scaledn homemade laboratory digester filled wit
a 0.3 wt% watecellulose solution, (ii) to simulate the mixing process in the laborattaie
digester using aomputational fluid dynamics model, (iii) to validate the model by compa
of the simulation with laboratory experiments results obtained on the laboratory di
Optical and acoustic measurements on the flow velocity inside the digester duringitige
process of the watarellulose solutions indicate that the model based on computational

dynamics is valid. The data are presented and discussed in the paper.

SR025
15:30-15:45

Implementation of a cattle manure biodige$terthe production of gas for single family useg
AS Mullo, WE Sanchez, FW Salazar, JM Chacha and A. Flores
Departamento de Elé&trica y Electrdica, Sangolgutcuador, Universidad de la Fuerzas
Armadas- ESPE
Abstract—Cattle manure has an energy poterttialt is unknown to farmers. In the rural aré
of the city of Latacunga— Ecuador there are inconveniences for the transport of the G.L.F
this reason, this document shows the implementation of a biodigester to obtain bio
domestic use at Hacida Terdn, located in La Dolorosa, Belisario Quevedo, the cattle mant
analyzed, obtaining 13.7% of total solids. In addition, it was established that 100 kg of n
with the quantification of manure in a period of 12 days. In order to maintainldieted
temperature, a greenhouse was built, obtaining an average of 28.48C in a time f
generation of biogas in 30 days and a minimum temperature of 22.7C, temperatures t
within the limits established for the generation of biogas. With tipasameters, a 4.25 m
bio-bag was dimensioned, generating a production of 1.1 m3 of gas that satisfies the far,
of 0.7 m3. Biogas and LPG firing tests were carried out up to 80°C, obtaining a calorific
of 4800 Kcal per m3.

IEOO9-A
15:45-16:00

Imparting High Proton Conductivity to Nafion® Tuned by Acidic Chitosan for
Low-Temperature PEMFC Applications
Md Lutful Kabir, Hee Jin Kim an&angJune Choi

Kyungpook National University,Korea
Abstract—A successful polymer electrolyte membrane (PEM) for fuel cell use must
efficient proton conductivity as well as water retention capabilities. The viability of ¢
composite membranes made via blending 85 % deacetylated chitosan (CS) and Naf
proton exchange membrane fuel cells (PEMFCs) was investigated by employing the cor,
hydrophilicity and the water uptake characteristics of CS. These membranes were chare
by infrared spectroscopy, fielimission scanning electron microscopy itwestigate their
intermolecular interactions and morphology, respectively. The higher water uptake val
greater ion exchange capacity of the blend membrane compared to Nafion® wer,
promising as a PEM. This blend was found to be suitable for RE3ffplications because of i
relatively high proton conductivity with lower ohmic and charge transfer resistance comp

those of pure Nafion® membrane. It also showed improvement in fuel cell performance a
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RH. Above all, the cost effectiveneaad simple fabrication involved in the synthesis of s
composite membranes make their use in-lemperature PEMFCs quite attractive &

economical.

SR041

Optimisation of Electrochemical Treatment of Artificial Wastewater using Cyclic Voltamm
Anirudh B T Nelabhotla and Carlos Dinamarca
Abstract--Solar PV and wind turbine technologies are the prime sources of renewable
and have rapidly increased their share in the total electricity production in the recent
However, these technolieg are highly dependent on nature and makes them an unrg
source of energy from an epaint perspective. Power to Gas (PtG) technology resolves
issue and provides an opportunity to convert these intermittent sources of energy into
reliade one. With the processes of electrochemistry combined with methanogenes
technology is able to provide a more reliable source of energy in the form gases (hydr
methane), that can be both stored and transported. This article discusseselecionshemica
parameters such as voltage, current, electrode material, pH and temperature usin
voltammetry technique in order to select the best electrode material. Three electrode n
(platinized titanium mesh, carbon felt and graphite @ compared with each other for th
electrochemical performances at 4 different pH and 6 different temperatures. The resul

that carbon felt electrode material is the most efficient and inexpensive material for

research in the field ofiteelectrochemical wastewater treatment.
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SR012
16:1516:30

Wind farm layout optimization to maximize total power production
I Ulku, C AlabasUslu
Istanbul Kultur University, Istanbul, 34156, Turkey
Abstract—With the rapid increase in energy demand, renewable energy has been consi
an alternative energy resource around the world. A new nonlinear mathematical m
developed in the presented study and a comparison is obtained with a mathe
3drapremestudy from the literature. The results superior according to power generation

a single wind direction. Jensen’s wake

the turbines. The power production is maximized in terms of the miniovizat wake effects
Mathematical formulations are represented and compared with the model from the lite
The generated layouts are presented and expected power among the turbines are sig

improved.

SR028
16:30-16:45

Responsivenesomparison between a lfype and dragype rotor in waves
Yingchen Yang Fredrick Jenet, Deyanira Jimenez, Brandon Benavides, Jesus Cerda,
Angel Lopez
University of Texas Rio Grande Valley, Brownsville Edinburg Harlingen, TX, USA
Abstract—Our recentprogress on development of a vertieals unidirectional rotary wav;
energy converter (WEC) is discussed in this work. The WEC features a vexigabtor that
34draphemeunidirectional rotation in waves. The vertical axis arrangement makes the
respand well to waves from any direction with no realignment needs. And, the unidirec
behavior of the rotor promises no wavequency discrimination, which is in comparison
reciprocating WECs that employ the resonant principle and are very fregsgawfic. In our
earlier proofof-concept studies, we have successfully demonstrated two types of rotor d
a lift type employing hydrofoil blades and a drag type using cup blades. In the presen
the two rotor types were further explored experitaly by employing more roto
configurations and blade shapes. The focus was on revealing the rotor responsive
simulated waves under a freewheeling condition. The experimental results were co
between a liftype and dradype rotor. The compison provided irdepth understanding o
common features of the two rotor types and major differences between them. The
research findings will directly guide the development of a prototype veaiisiunidirectional
WEC.

SR203
16:4517:00

Physical tests in the selection of electrical lineman depending on the cardiac rhythm v
working at height for the first time.
Ernesto A. Abril, Ernesto M. AbriDiana D. Mar , Leonardo M. Abril. , Christian P. Abril
Facultad de Ciencias de la IngedigiAplicadas
Universidad Té&nica de Cotopaxi, LatacurBauador

Abstract—In the present work of investigation, the pulse cardiac is monitoring with a hea

sensor. All data record is obtained of a healthy person group, five junior and one exjéct
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lineman, Pulse cardiac let show the behavior of the heart when responding to physic:
and stress situation. So that we relate the required physical effort evidenced by a calori
the condition of stress due to the fear of falling andvirébility of the cardiac pulse. Stuc
is presented in stages. In the first stage, it is possible to demonstrate the increase of th
pulse due to the effort. In the second stage, the increase of the cardiac pulse due to a
of stress orfear is presented. Finally, in the third stage, the cardiac pulse inci
proportionally. Also the cardiac pulse is monitored when descending the concrete
variability of the cardiac rhythm between the participants is obtained. It checks thnatth

rate after an effort or stress condition becomes unpredictable for different people.

IEOO04-A
17:00-17:15

Title: A flexible and bendable electrode in electrochromic device with enhanced perforn
Boyang Che,Dan Zhou, Hui Li, Chaobin He and Xuehobg
Nanyang Technological University, Singapore

Abstract—A polyanilineCarbon nanotube (PANINT) composite material was used

replace widely used transparent electrode Indium Tin oxide/Polyethylene tereph
(ITO/PET) in a flexible electrochromidevice. By in situ polymerization of aniline wi
aminefunctionalized CNT, a direct conjugation between PANI and CNT can lead to ¢
electrical conductivity. This electrode has better bendability than ITO/PET electrode dui
polymeric nature. Afte electrodeposition of electrochromic PANI, the electrochro
performance of the device is competitive to device with ITO/PET electrode. The- ®ANI
electrode can also contribute to the overall performance. After cycles of bending, the

can still maintain its electrochromic performance. This may be attributed to good condu
of electrode after bending and wbbnded interface of electrochromic layer and electr
layer as they use the same type of material. All these advantages enabl€FRIdlbetter

choice of electrode in a flexible electrochromic device.

SRO003
17:1517:30

Synthesis of hexamethylene diisocyariatectionalized 35raphemeoxide for solar cell
applications
J A Lucefb, A M Ddz -Pascual, R Pefa and P Gar@z Analytical Chemistry,
AlcalaUniversity, 28871, Madrid, Spain
Abstract--Graphene (G), an allotrope of carbon with exceptional optical, electronic, th
and mechanical properties, and its oxidized f@Bnaphemeoxide (GO), show huge potenti
for a broad range of appétions. In particular, their high conductivity, transparer
flexibility, and abundance make them suitable for polymer solar cells (PSCs). Howeve
insolubility in common organic solvents hinders their applications. Consequently,
functionalzation approaches are pursued. The present work is devoted to the prepar.
hexamethylene diisocyanfenctionalized 35rapheme oxide (HDFGO). The synthesize
nanomaterial shows a highly hydrophobic nature and can be dispersed in orgapaanc
solvents, hence is a prospective candidate to be combined with conjugated polymers f

cell applications.
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SRO037
17:30-17:45

Design and Implementation of a Parabolic Cylinder Collector with Solar Tracking to obta
water
Wilson E. Sanchez Mario P.Jiménez, Carlos A. Mantilla, JoséM. Toro, Miguel A. Villa,
Germaico Sinchiguano
Universidad de las Fuerzas Armadas ESPE, ID: 60104598, SangolquiEcuador
Abstract—This investigation describes the design and implementation of a parabolic !
solar colector (PCC) with solar tracking to obtain hot water. The solar radiation availa
the installation site is analyzed, followed by the design and construction of the mecl
system, making a series of calculations for the dimensioning of the refléetse, and a stre
and deflection analysis of the structure is performed to verify the feasibility of the design
ANSYS software. An analysis of the solar tracking system is performed, which is dimen
from the PCC structure to determine th@eyof solar tracker to implement; The charg
system, consisting of a solar panel and a battery, is dimensioned for the power suppl
tracking system; as a last point, for the heating system is determined the amount of wat
able to heat theystem from the energy analysis at the installation site, the heating sys
based on placing a Heat Pipe, in the focus of the parabola to receive the solar rays refl
the collector and heat exchange to the water from a thermowell where th@peeadndense
enters, finally tests are carried out in the PCC implemented obtaining a global efficie
16.37%.

SR043
17:4518:00

Kalman filter model, as a tool for shadrm forecasting of solar potential: case of the Dak

site

A. Mbaye, J. Ndong M.L. Ndiaye, M. Syllal, M.C. Aidara, M. Diaw, M.F. Ndiay@apa
Alioune Sarr Ndiaye
Electrical Engineering Department of the Polytechnic High School of Dakar Senega
Laboratory International Center for Solar Energy, BP 5085 Dkan, Senegal

Abstract—The prediction of solar potential is an important step toward the evaluation
plant production for the best energy planning. In this study, the discrete Kalman filter
was implemented for sherérm solar resource forecasting one the Dakar sienegal. The
model input parameters are constituted at a time t of the air temperature, the relative F
and the global solar radiation. The expected output at time t+T is the global solar radiati
model performance is evaluated with the squarot of the normalized mean squared e
(NRMSE), the absolute mean of the normalized error (NMAE), the average bias
(NMBE). The model Validation is carried out by means of the data measured with
Polytechnic Higher School of Dakar for oneaye The simulation results following th
20-minute horizon show a good correlation between the prediction and the measureme
an NRMSE of 4.8%, an NMAE of 0.27% and an NMBE of 0.04%. This model ¢
contribute to help photovoltaic based energy prerddo better plan the production of so

photovoltaic plants in Sahelian environments.
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SR047
18:00-18:15

Numerical study on heat transfer performance offflate solar collector integrated with met
foams
Yalin Lu, Zhengian Chen

Southeast UniversitjNanjing, Jiangsu, China
Abstract—Flat-plate solar collector for solar collection is common in many count
However, the low conductivity of pure water leads to poor heat transfer performai
collector. In order to enhance heat transfer in colleetdiat-plate solar collector using wat:
as medium and metal foams as filler is presented. Thelfige collector is composed
aluminium alloy frame, vacuum glass cover, water tank and +oed filler. A
two-temperature model is established due iftexent heat transfer properties between we
and metal foams. The fluid is considered as Newtonian fluids and under Bous
approxi mation. The flow is | aminar, f ol
is ignored. A numerical modes$ iproposed to describe the heating process epldt solar
collector with metafoam filler. The impact of metdbam filler of different structura
parameters, with porosity in the range of 0.899726 and PPI (pores per inch) of 5, 10 i
20, are tscussed. The results show that the metal foams plays a great role in heat
enhancement for flgtlate solar collector. The porosity and PPl of metal foams |
comprehensive impact on performance of-flite solar collector. Finally, recommend

structural parameters are given.

IEO15
18:1518:30

On the optimization of InGaP/GaAs/InGaAs triplmction solar cell
Omar Saif, Mohamed Abouelatdhmed Shaker,M K Elsaid
Al-Madina Higher Institute for Engineering and Technology, Giza, Egypt
Facultyof Engineering Ain Shams University, Cairo11517, Egypt.
Abstract—This paper presents an optimization procedure for the design paramet
InGaP/GaAs/InGaAs Triptdunction (TJ) solar cell by using SILVACO TCAD. The solar ¢

design parameters include ¥/ e r s materials, thicknesse
optimization technique is performed on an InGaP/GaAs/Ge cell. The GeeBuis then
replaced by an InGaAs suiell. A comparison between the performance parametel
InGaP/GaAs/InGaAsand InGaP/GaAs/Ge TJ solar cells is investigated. The comj
parameters are the open circuit voltage (VOC), short circuit current density (JSC), Fill
(FF) and the conversion efficiency (n).
against some previously published work is presented. All simulations for-jupétion solar
cells are accomplished under light intensity esuh of standard AM1.5G solar spectrum
300 K. The electrical characteristics for the proposed TJ solar calle= 2.9 V and JSC :

15.97 mA/cm2 with conversion efficiency = 42.01%.

IE019-A
18:30-18:45

Oblique Angled Cell Array for Enhanced Energy Conversion of Dye Sensitized Solar C
Min Ju Yun, Yon Hyang SinDDong Yoon Leeand Seung Il Cha
KoreaElectrotechnology Research Instituk@rea
Abstract—As application field of photovoltaics has broaden into urban life, the advantay

dye sensitized solar cells(DSSCs) becomes impressive, including high energy conversic
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weak and obliquealluminations. However, the relatively low power conversion efficie:
hinders to adopt DSSCs as competitive alternation for the urban PV system. In this sti
have proposed new DSSCs module design, where each DSSCs cells are arrayed witt
angle rather than conventional flat array. In the case of DSSCs, the power cony
efficiency increased with increasing light incident angle (oblique illumination) not ob
traditional cosine law, which describes the relation of illumination intensityrendent angle,
and indicating notlinearity to cosine law. Therefore, the oblique angled array of eact
enhanced the efficiency of the each cell and. This simple modification, fromdlatehsional
array to 3dimensional array of cells in the sofdule, the power output by 30%. In additic
considering the sun movements in one day, the total electricity production is estim:
increased by 40%. However, it should be noted that there remains much works to be fi
including maximization of notinearity and finding optimum module design with giv
nonlinearity. Therefore this study opens new route to develop different type of solar cell:

current flat shape.

IE102-A
18:45-19:00

Highly conductive Titanium Dioxide Arrays for Lithiwion Battery
Tauseef AnwarRizwan Ur Rehman

Energy Research Centre, COMSATS Institute of Information Technology, Lahore, Pal
Abstract-Lithium-ion batteries (LIBs) are part of gadgets, which have had a profound it
in our daily life. The structuradtability is obvious to obtain high specific power and ene
lithium-ion batteries (LIBs), which tolerate large mechanical stresses durin
insertion/extraction processes. Titanium dioxide (TiO2) is one of the promising anode n
due to its inexpesive availability, thermal and chemical stability, low volume expansion
low possibility forlithium dendrite formation. Due to very low pulverization TiO2 is a gif
anode material for LIBs. On one hand, low conductivity of TiO2 is a big hurdle tanee!
performance of LIBs as well as low electronic conductivity is an inherent limitation of
but there are different approaches at which have been adopted to enhance el
conductivity of TiO2. The structural or surface change of TiO2 might g Wweportant
strategy to enhance electronic conductivity. Production of cathodic TiO2 and electrodef
of polypyrole (PPy) at the surface of TiO2 nanotube arrays (Polypyiakes) have been use
to enhance electronic conductivity. These both strategidanced LIBs performance, whi

was hindered by poor electronic conductivity.

Dinner @ Cafeteria
19:00-20:30
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IEO11

F FeCo alloy nanoparticles supported by electrospuiti-hollow carbon nanofibers with
enhanced electrocatalytic activity for oxygen reduction reaction
Dongxiao Ji, hongnan Zhang, Rongwu Wang, ZhenZhen Quan, Dequn Wu*, and Xiachon
Donghua University, Shanghai 201620, China
Abstract-Catalysts that an efficiently catalyze the oxygen reduction reaction (ORR) i
significance in many renewable energy technologies such as fuel cells andimegdteries. In
this work, we designed a superior hollow carbon nanofiber structure containing FeCc
nanoparticles (FeCo/HCNF) as efficient and eeBective electrocatalyst for ORR. TK
fabrication is based on simple electrospinning technique and subsequent carbonization.
rational design of hollow carbon nanofibers structure, FeCo/HCNF has bighar specific
surface area and much better transport pathways for oxygen and the electrolyte than
FeCo/CNF derived from the pure polyacrylonitrile (PAN) nanofibers. Thewslt potential,
onset potential of FeCo/HCNF are comparable to the mwpeommercial Pt/C catalyst. Th
number of electron transfer in the process of catalytic oxygen reduction is close to 4. The €
properties benefited from the synergistic effect of hollow carbon nanofiber structure anc

alloy.

IEOQ12

Researclon Energy Storage System Participating in Frequency Regulation
Huating JiangLijun Qin
Electric Engineering, Nd¢in China Electric Power University, 102206, Beiji@hina
Abstract-With increasing penetration of renewable source in power system, higher requir
for power quality are put forward. Energy storage system represented by chemical batt
flywheel energy storage system is faatping and responses quickly in frequency regula
market. It shows outstanding performance in frequency regulation comparing with the tra
frequency regulation resource. This paper reports a review of the energgestsysten
participating in frequency regulation, including frequency regulation market and energy §
technology. Also, it contrasts the frequency regulation characteristics and total costs k
battery energy storage system (BESS) and flywheeiggnstorage system (FESS) both app
widely in the projects. The operation mode and Simulink modelling of energy storage S
along with the control strategy and capacity configuration, are also discussed through
literature.

IEO44

Logisticregression model for the grooving process of hybrid polyester resin composite ma
reinforced with natural fibers and fiberglass
C F Péez J G Paredes, R X Valencia, W H Vagd& P V&quez

Technical University of Ambato, Faculty of Civil and Meadi@al Engineering, Material and
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manufacturing research group, Av. Los Chasquis and R} Payamino, Ambato, Ecuadot
Abstract-Greencomposites materials are being integmatie the manufacturing of products
diverse fields. For its assembly, are required secondary manufacturing processes suc
machining of slots and holes. In these processes, the greencomposites present great ser:
their manufacture. For ¢hstudy of this concept, an experimental design was developed to a
the grooving process and verify the effects of the cutting parameters with two types of tool
and HSC) on surface quality (Ra) and the delamination factor (Fd) of the materahalysis of
the experiment was carried out to verify the significant effects of the different factors involy
addition a multiple linear regression analysis and binomial logistic regression to predict
quality and delamination in other cordits. The results obtained show the logistic regres
model gave a better prediction for the grooving process of the greencomposites, both
surface roughness and for the delamination factor. Finally, this study concludes that the
tool (HSQ has better surface quality with respect to the conventional tool of high spee
(HSS).
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One day Excursion
May 11, 2018

10:00-17:00

Assembly Point: Campus Viriato of University of Salamanca

Route

Plaza Mayor University of SalamanedNew CathedralCasa de las Conchagduseum of Art Nouveau
and Art Dece Puente Romano

Museum of Art Nouveau and Art Deco

New Cathedral

41

This museum was originally built by
the majestic entrepreneur Maguidins

the late nineteenth century in the field
of new art and was later transformed
into a unique pavilion with classical

~ architecture and modernism. The

building is full of glasswork, gold, and
ivory-inlaid  decorations, and its
splendid staineglass window are a
must. Many valuable art exhibits such
as pottery, gemstones and furniture are

== on display in the museum. The most
|| ornamental value is Vidrio de Galle,

the art exhibition hall of the founder of

& Art Nouveau Emile Galle, and the

Ceramic dolls from theecond half of
the 19th century in France.

The Cathedral of Salamanca
(Cathedral Nueva) is a Roman
Catholic cathedral adjacent to the
old Cathedral of Salamanca. This
building was built between the
16th and the 18th century, the
church is in both Gothi and
Baroque styles. The main part is a
typical minaret Gothic
architecture with a baroque dome
at the top. It is one of the most
important parts and landmarks of
the world heritage site of the old
town of Salamanca.



Plaza Mayor

It is not an exaggeration to describe the Plaza Mayor which i

t he centr e of Sal amanca
wi th Spain’s ma ny ot her

Casa de lagConchas

Shell House, also known as "Scallop House", is an atypical
Gothic building built in the 15th century. On the facade of the
house, densely covered with sHaéte convex stone carvings, it

is eyecatching. As one of the most popular palaces iarSahca,
Shell House is closely related to the Gothic civilization of Spain.
It was built by members of the then Catholic King'daws,
members of the Santiago Knights, from the end of the fifteenth
| century to the beginning of the sixteenth century by Bodeo

. Arias Madonado. The shell outside the building is patterned with
a coat of arms on the bishop's ring, symbolizing the symbol of
love and representing the Knights of Santiago.

Salamanca fsleft for many tourlsts As a relaxing place "’ib I

is popular among citizens and tourists, Plaza Mayor is knowrf;

the “heart full of sunshi
best platform for people to understand Salamanca.

Wi Co
b a
n ”@Mﬂiﬂn ‘T : uiimu d

University of Sdamanca

2018 is the 800th anniversary of the founding of University
of Salamanca.

The SalamancaUniversityquarter is perhaps the most
monumemiaden part of town or at least the part that
people are most drawn to! Full of massive structures,
centuriesof history, great prestige and even a secret or two,
get your camera ready and hit the tourism trail. A central
spot to start out at is naturally the Salamanca University

the source of Salamanca's academic prestige. Once

considered one of the "four light$ the world" along with
Paris, Oxford, and Bologna, the Salamanca University's
main building was constructed to fit its reputation.

Puente Romano Roman bridge)

The Roman hdge of Cadoba is a bridge in the Historic
centre of Cadoba, Andalusia, southern Spain, originally
built in the early 1st century BC across the Guadalquivir
river, though it has been reconstructed at various times
since. Most of the present structureteda from the
Moorish reconstruction in the 8th centukalk along its
cobbled road and admire the wpleserved Romanesque
architecture. It s a good
perspective of Salamanca.
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https://en.wikipedia.org/wiki/Roman_bridge

Note
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