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FOREWORDS

MESSAGE FROM THE CHAIRMAN

Global Conference on Global Warming (GCGW) is a multi-disciplinary international conference on all aspects of
global warming including its evidence, causes, impacts and potential solutions. This conference aims to provide
a forum for the exchange of technical information, dissemination of high-quality research results, presentation
of new policy and scientific developments and promoting future priorities for a more sustainable development
and energy security. It covers a broad range of topics on atmospheric changes, climate change impacts, climate
change modeling and simulations, energy and environment policies, energy resources and conversion technolo-
gies, renewables, emission reduction and abatement, waste management, ecosystem and biodiversity, sustaina-
ble development, etc.

GCGW has been organized successfully as a leading congress in the area since 2008, and GCGW-2023 is the 11th
one of this conference series. The previous conferences were held in various parts of the world, namely four times
in Istanbul, one time in Lisbon, Beijing, Athens, Doha, Zagreb, and Sharjah successfully. The scientific part of the
GCGW-2023 includes plenary sessions in which keynote speakers present as well as parallel sessions in which
invited papers and general papers are presented in oral form. There are also poster presentation sessions. During
the conference, awards best paper and best poster awards will be given to acknowledge the high quality of work
of the participants. The social part of the GCGW-2023 includes a welcoming reception and a gala dinner.

All the papers submitted to the conference have gone through a quick review process to increase the quality of
these papers. Accepted papers have been published in the GCGW-2023 proceedings. After the conference ends,
high-quality papers will be considered, in extended form, for publication in the special issues of the specific
reputable international journals. The roadmap for World’s global warming strategies was discussed with nine
distinguished panellists and the moderator. 132 attendees have attended this event from 15 different countries.
The GCGW-2023 has been a successful conference, and the output of this conference will definitely be another
milestone in World’s global warming activities.

Prof. Dr. Ibrahim DINCER
GCGW 2023 Founding Chair
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FOREWORDS

MESSAGE FROM THE PRESIDENT

Global warming refers to the long-term increase in Earth’s average surface temperature due to human activities,
primarily the emission of greenhouse gases into the atmosphere. The most significant greenhouse gas is carbon
dioxide (CO2), which is released through the burning of fossil fuels such as coal, oil, and natural gas. Other green-
house gases include methane, nitrous oxide, and certain industrial chemicals. The effects of global warming are
wide-ranging and pose significant challenges to the environment, human societies, and ecosystems.

The 11th Global Conference on Global Warming (GCGW-2023) was held successfully in istanbul, the cultural capi-
tal of Turkey from 14th to 16th June 2023, hosted by OntarioTech University, and Hali¢ University in collaboration
with the World Society of Sustainable Energy Technologies.

The 11th Global Conference on Global Warming (GCGW-2023) is a multi—disciplinary international conference on
all aspects of global warming including its causes, impacts and potential solutions. The conference aimed to pro-
vide a forum for exchanging technical information, disseminating high-quality research results, presenting new
policy and scientific developments, and promoting future priorities for more sustainable development and energy
security. Participants from all disciplines related to global warming (e.g. ecology, education, engineering, natural
sciences, social sciences, economics, management, physical sciences, information technology, etc) are welcome to
contribute to this unique event which is held at the Hali¢ University this year.

GCGW-2023 had featured 8 keynote speakers, 5 invited speakers, 32 parallel sessions and 2 poster sessions.
The ‘Workshop for Partnership and Networking on Global Warming Technologies’ was also organized within
GCGW-2023 to bring the leading academicians, researchers, scientists, and students together to lead a new effec-
tive network and collaboration between the universities, industrial partners, and government. In this workshop,
speakers from research groups working on global warming and sustainable energy technologies introduced their
group, and presented their past and current research projects, collaborations, infrastructures, and future research
strategies. A panel discussion session was also organized online on the last day of the conference. The roadmap
for Turkey’s global warming strategies was discussed with eight distinguished panelists and the moderator. 152
attendees have attended this event from 28 different countries. The GCGW-2023 has been a successful confer-
ence, and the output of this conference will definitely be another milestone in global warming activities.

As the Association President, | would like to register my sincere appreciation to the Organizing Committee Mem-
bers, Executive Organizing Committee Members, and the Honorary Chair Prof. ibrahim Dincer. In addition, | would
like to acknowledge the assistance, support and coordination of our sponsors. Last but not least, | warmly thank
the congress keynote speakers, authors, session chairs, and all attendees, whose contributions and efforts made
this conference a great success.

Prof. Dr. Zafer UTLU
GCGW 2023 President
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SYSTEM DESIGN FOR GREEN POWER GENERATION WITH PIEZOELECTRIC MATERIALS

Siimeyya Aycal,2,3 and Sedat Yayla3*
| Faculty of Engineering and Applied Science, Istanbul Health and Technology University, Sutluce, Istanbul, Tirkiye
2Faculty of Mechanical Engineering,Yildiz Technical University, Besiktas, Istanbul, Tiirkiye
3Faculty of Engineering, Mechanical Engineering Department,Van Yuzuncu Yil University, Tusba, Van, Tiirkiye
*Corresponding author e-mail: syayla@yyu.edu.tr

ABSTRACT

In this study; piezoelectric material is used to generate electrical energy within the scope of hydraulic energy, one of
the renewable energy sources. In order to increase the electricity generation efficiency of the piezoelectric material
used for energy conversion, turbulence intensity was tried to be increased in the existing closed system flow channel
and vortex generating plates were designed. In order to establish the boundary conditions, experimental studies were
carried out with the first vortex generator plates and then the data obtained with the numerical studies were com-
pared. The number of blades and blade angle of the designed plate were modeled and numerical studies were carried
out in ANSYS Fluent program to find the optimum values of the parameters considered. In addition, the optimum
distances between the plates, nozzle plate and rotating plate were tried to be found experimentally. The final values
obtained as a result of numerical and experimental studies were recorded as 0.019 TKE, 0.28 Volt. Considering the
measured results, it was seen that approximately 1.6 times more efficiency TKE and 2.3 times more Volt were obtained
than the previous studies.

Keywords: Energy conversion, Vortex generator, Piezoelectric material, Renewable energy.

1. INTRODUCTION

In the developing world, the need for energy is constantly increasing and the tendency towards alternative energy
sources to meet this increasing energy need is increasing day by day. With the information age, energy-related de-
velopments in technology are progressing in a positive direction (Gross vd, 2003). Progress in technological develop-
ments positively affects access to renewable energy sources (Yayla vd, 2020). In addition, clean and renewable energy
sources are recognized as the key to life for the future of our world. When the potential of renewable energy sources
such as wind, solar, hydraulic (hydroelectric) and hydrogen is examined, it is seen that they are sufficient to meet the
required energy demand. In order to generate electrical energy from hydraulic energy, which is a renewable energy
source, vortex-based electrical energy generation methods are used. In recent years, the use of piezoelectric materials
as generator materials in alternative methods used for electrical energy generation has become widespread. In this
study, a series of experimental and numerical studies were carried out within the scope of piezoelectric energy har-
vesting method (PEH) in order to obtain electrical energy from hydraulic energy, which is a renewable energy source.
In the related study, firstly, different plates were designed to increase the vibration on the piezoelectric material. The
designed plates were studied numerically and experimentally and optimum values were selected.

- - -]

Piezoelectric Material

(b) (©

Fig. 1. (@) Schematic illustration and (b) Test area (c) Mesh structure applied in CFD software.
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2. SYSTEM DESCRIPTION AND ANALYSIS

The schematic representation of the designed system and the test area are given in Figures 1(a) and 1(b). As shown
in Figure 1, piezoelectric materials are used to generate electrical energy and generator plates are used to generate
vortices in a recirculating closed system flow channel. ANSSY Fluent program was used for numerical studies and
Oscilloscope was used for voltage measurement in experimental studies. In the results obtained, TKE values in nu-
merical studies and Voltage values in experimental studies were compared. Since the length of the nozzle plate was
determined as 55mm in the previous study, the length of the nozzle plate was taken constant. In previous studies, the
optimum Reynolds Number, and velocity and pressure values of the water flowing in the flow channel were studied
and these values were taken as 30825 Re, 1.172 ms-1 and 686 Pa, respectively. In this study, the optimum values of
the number of blades and blade angle of the rotating plate were tried to be found by taking the parameters in the pre-
vious studies constant. In the ANSYS Fluent program used in numerical studies, k-E model is selected. The number of
elements is taken constant as 71702 in this part of the study by making it independent of the mesh in previous studies.

Turbulent Kinetic Energy A.HS\E Turbulent Kinetic Energy - ANSYS.

f 3626002 i 485002 Rk
| L53Ee-02 4 5517002
1=13¢--|u @1 1.704.02
T 251e-03 ) q
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e 57) ] [m? 5] — ]
TIJI'b-II|l|'|! Kinetic ﬁnur“'
B a02se02 gt
| LEXTe-02
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Fig. 2. Vanations in exergy rates of subsystems as to (a) Effect of varying the number of blades of the rotating plate on the
TKE contour plot, plate with 12, 14 and 16 blades respectively (b) plot of the effect of varying number of blades on
Turbulence Kinetic Energy value.
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Fig. 3. (a) Effect of changing the wing angle of the rotating plate on the TKE contour plot, 14.80°, 15.24° and 18.48° degrees
respectively (b) Plot of the effect of changing wing angle on the Turbulence Kinetic Energy value.

The solid modeling of the varying blade angles is shown in Figure 3 and the number of blades of the rotating plate
in the system is fixed in all cases and is considered as 16. The wing angle given in Figure 3 is determined as 14.80°.

4. CONCLUSIONS

A series of experimental and numerical studies have been carried out to increase the efficiency of electricity generated
using piezoelectric material. The optimum number of blades of the turbine modeled rotating plate was determined as
16 and the optimum blade angle as 18.48°. The final values obtained as a result of numerical and experimental studies
were recorded as 0.019 TKE and 0.28 Volt. Considering the measured results, it was seen that approximately 1.6 times
more efficient TKE and 2.3 times more efficient Volt were obtained compared to the previous studies.
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