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INTERNATIONAL ENERGY DAYS

Sivas Cumhuriyet University
Tuesday, October 4th, 2022

Symposium Programme

Meeting ID: 954 7649 3631
Passcode: 102022

Important, Please Read Carefully

To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meetfing ID or
Personal Link Name" and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

The participant must be connected to the session 5 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

Points to Take into Consideration TECHNICAL INFORMATION

Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf af the end of the congress.

Requests such as change of place and time will not be taken into consideration in the congress
program.

kkk

Before you login to Zoom please indicate your hall number, name and surname

exp. Hall-1, Ethem KILIC
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Adaptive MPPT Control of Multilevel Converter
Based Solar Microgrid System Using Anfis
Algorithm

Assoc. Prof. Dr. Yassine YAKHELEF Assoc. Prof. Dr. Fares NAFA
Department of Electrical Systems Engineering, Boumerdes Department of Electrical Systems Engineering, Boumerdes
University University
ORCID: 0000-0002-8077-8458 ORCID: 0000-0003-0951-860X
ABSTRACT

Photovoltaic systems are used to convert solar energy into electrical energy. They consist of a PV cell array that uses the
sunlight to generate direct current (DC) power with a known lower conversion efficiency rate. In order to maximize the
efficiency of energy conversion of these systems, a technique of using a maximum power point tracking (MPPT)
algorithm is developed to deliver maximum power from the photvoltaic (PV) panel to the load regardless of the intensity
of the sunlight or of temperature or any weather condition. The main objective of this work is to improve the efficiency
of the PV systems by designing and comparing two Maximum Power Point Tracker (MPPT) Controllers that improve the
efficiency of solar energy conversion system built around the Modular Multilevel power converter and connected to utility
Grid. These MPPT controllers are Adaptive Neuro Fuzzy Inference System (ANFIS) and Perturbation and Observation
algorithm, which are simulated using Matlab/Simulink to show their performances as well as their behaviour at different
weather condition of temperature and irradiance variation.

Key Words: Solar energy system, Microgrid, Modular Multilevel Converter, MPPT, ANFIS, Perturb and Observe algorithm
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Development of a renewable heterogeneous catalyst
for the sustainable production of biodiesel from
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ABSTRACT

Due to the rapid depletion of fossil fuel resources and environmental problems associated with toxic emissions from
conventional diesel, biodiesel has received increased attention in recent times as a renewable fuel, environmentally friendly and
sustainable energy source. In the present study, a solid carbon-based heterogeneous acid catalyst was developed for the
production of biodiesel from the by-product of fatty acid-rich palm oil refining (PFAD) through the esterification reaction. The
stability of the catalyst and the effects of temperature, reaction time, methanol to PFAD ratio, and catalyst loading on the
production efficiency were examined individually. The experimental results confirmed that the acid catalyst efficiently
converted the fatty acids in the palm oil distillate to methyl ester. With a maximum conversion of 96% under the optimum
conditions (reaction temperature of 70°C, reaction time of 3h, methanol : PFAD of 15:1, and catalyst loading of 3% by weight).
In addition, the catalyst was successfully reused up to 3 cycles. Furthermore, the fuel properties of the biodiesel produced are
within the limits prescribed by the international standard. It can be concluded that the carbon-based acid catalyst is reusable and
has proven to be a very efficient and environmentally friendly catalyst. It has a strong potential to esterify high fatty acid
feedstocks, mainly palm oil distillate, to produce a sustainable and low cost biodiesel.

Keywords : PFAD, Heterogeneous catalyst, Esterification, Sustainable biodiesel
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The Relationship of Energy Imports, Current Deficit
and Economic Growth: The Case of Turkey

Halil ibrahim KAYA Serife Merve KOSAROGLU
Department of Economics Department of Finance, Banking and Insurance
Sivas Cumhuriyet University Faculty of Economics and Sivas Cumhuriyet University Cumhuriyet Social Sciences
Administrator Sciences Vocational School
Sivas, Tirkiye Sivas, Turkiye
ORCID: 0000-0001-8331-0853 ORCID: 0000-0002-2563-5753
ABSTRACT

The developments in the world economy, the globalizing economic structure, the increase in the population, the acceleration of
technological advances cause the energy demand to increase regularly. The need for energy resources is not realized at the same
level for every country. As a result of the unequal distribution of energy resources, it makes energy imports compulsory for many
countries. High energy imports cause significant imbalances in macroeconomic level as well as energy supply security. Countries
with high energy imports are adversely affected by fluctuations in energy prices, especially current account deficit and economic
growth. In this context, Turkey's current account deficit, whose economic growth potential has changed over the years, has
become a chronic problem. Considering the high share of energy imports in total imports, the relationship between these variables
seems important. For this reason, in the related study, the relationship between Turkey's energy imports, current account deficit
and economic growth variables for the years 1974-2015 was investigated by NARDL method. According to the results of the
analysis, positive shocks in energy imports have a positive effect on the current account deficit, while negative shocks have a
negative effect on the current account deficit. In addition, there is an inverse relationship between the current account deficit and
economic growth. Considering the results, it is important to expand renewable energy production in Turkey. This situation, which
will reduce energy imports, will play a major role in ensuring economic stability.

Keywords—Energy Imports, Current Account Deficit, Economic Growth, NARDL.
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Energy Efficiency with Regenerative Energy
Utilization Method in Rail System Vehicles

Yagmur Arikan Yildiz
Information Systems and Technologies
Sivas Cumhuriyet University
Sivas, Turkey
ORCID: 0000-0003-0947-2832

ABSTRACT

Rail systems are one of the most frequently used public transportation vehicles, especially in metropolitan cities, due to their many
advantages such as being punctual, reliable and economical, and having high capacity. Energy efficiency in rail systems has become an
important issue because of increasing in rail networks, intensive operation of vehicles and the growth of the rail system market. Since
rail systems have a complex structure, many methods are used in the literature to ensure energy efficiency in these systems. One of the
prominent method among all methods is the the utilization of regenerative energy. Regenerative energy, or in other words, regenerative
braking is the kinetic energy that emerges when the vehicle is braking up to a certain speed and is generally lost in most systems by
burning it into heat energy. This energy can be stored and used later by saving it into energy storage systems, or it can be used immediately
by giving it back to the line with time optimization or reversible substations. In this study, the methods used in the effective use of this
energy in the literature have been investigated and classified. A general evaluation has been made by comparing these methods in terms
of their contribution to energy efficiency and cost effects.

Keywords—rail systems, energy efficiency, regenerative energy, energy storage systems, timetable optimization, reversible
substation
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Energy Cost and Energy Efficiency Status of
Buildings Using Heat Pumps

Andrei Saracut-Ardelean Marius Lolea Kristijan Cincar
University of Oradea, Doctoral University of Oradea, Doctoral Skolski centar "Nikola Tesla", Vrsac,
School of Engineering sciences, School of Engineering sciences, Serbia.

Oradea, Romania. Romania.
ABSTRACT

The authors present in this paper, the results of their own research regarding the costs of energy obtained on the basis of
heat pumps that are used for heating and cooling spaces in buildings. Various stages of energy efficiency are also analyzed
for several categories of heat pumps used in buildings and comparisons are made with other heating and cooling systems.
Are highlighted the advantages and disadvantages of energy systems of buildings using heat pumps, with the
establishment of their technical and economic implications.

After the introductory part, an analysis is made of the constructive characteristics and the mode of operation of the heat
pumps. Several categories of heat pumps are compared from a technical point of view, such as: water-water, soil-water,
air-air, water-air. With a dedicated software, simulations are made regarding the operation, energy consumption and
efficiency of various types of heat pumps. For the analyzed heat pumps, a market study is also carried out by category, in
order to determine the purchase prices for the same thermal power per unit. From the technical characteristics offered by
the manufacturer, each pump category will be ranked based on energy efficiency and financial implications.

The paper also presents the results of the study of the integration and operation of the heat pumps in several residential
buildings that the authors visited in order to establish their energy status. At the end of the paper, observations will be
made regarding the profitability and efficiency of heat pumps. The authors' conclusions and recommendations regarding
the integration of heat pumps in buildings are presented. These are focused especially on the financial savings brought by
heat pumps, which have the technical advantage that they can work reversibly, that is, they can also produce cold, without
the need for additional devices, thus being able to be integrated into the air conditioning systems of buildings.

Keywords: Energy cost, Energy efficiency, Heat pumps.
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Optimal Capacitor Placement Depending on
System Configuration in Radial Electric Systems
using Novel Artificial Hummingbirds Algorithm

(AHA)

Mustafa SEKER
Sivas Cumhuriyet University,
Hafik Kamer Ornek Vocational School of Higher Education,
Department of Transportation Services,
Rail Systems Management Program, Sivas, Turkey
ORCID: 0000-0002-3793-8786

ABSTRACT

While transferring electrical energy from the point where it is produced to the end consumer; In addition to the continuity
of the transmitted power, it is desired that the supplied voltage is at a certain frequency value and within the desired
fluctuation limits. Electricity transmission and distribution systems are operated in a radial structure, although they are
designed in the ring structure, to ensure that the minimum consumer is de-energized and energy continuity in case of failure
at any point of the system. This study presents a novel algorithm for a system configuration-dependent approach to
determine capacitors’ optimal positions and sizes using Artificial Hummingbirds Algorithm (AHA) in radial distribution
systems. The analysis is aimed to determine the optimum capacitor locations and sizes for fixed and switched capacitors.
To solve this problem; the Radial system losses according to electrical system constraints have been configured using load
sensitivity index and Backward/Forward Sweep algorithm. Artificial Hummingbirds Algorithm (AHA) was used to
determine optimal switching positions. In addition, the obtained results were compared with the calculations obtained by
genetic algorithm and particle swarm optimization. The simulation findings reveal that the Artificial Hummingbirds
Algorithm (AHA) is a more efficient tool for the minimization of losses, voltage profiles, and costs in distribution systems.
The presented strategy is recommended for planning radial systems and prioritizing investments.

Keywords— Optimal Capacitor Placement, Artificial Hummingbirds Algorithm (AHA), Radial System Reconfiguration, Genetic
Algorithm (GA), Particle Swarm Optimization (PSO)
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New Challenges in Reducing the Economic and
Social Impacts of Energy Crisis in Romania

Dr. Marius LOLEA Dr. Cornelia ANGHEL-
University of Oradea, Doctoral DRUGARIN Eng. Daniela NEGREA
School of Engineering sciences, University"Babes —Bolyai” of Cluj University of Oradea, Romania
Romania. Napoca, Romania
ABSTRACT

The paper follows two directions: economic and social, both under the influence of the energy and fuel crisis. Starting
from the year 2020, in Romania, as in other countries in Europe or in the world, a great energy and fuel crisis was
triggered, which had and still has a strong economic and social impact by increasing prices. In Romania, the conflict
situation in Ukraine has increased this crisis. Also, the pandemic period generated changes in the labor market and salary
fluctuations, layoffs or new jobs that could be performed from home.

The year 2022 led to the biggest increases in energy and fuel prices and triggered fears among the poor population who
perceive the future as uncertain. In order not to affect social life at a very negative level, the government had to generate
and adopt a series of fiscal measures. These include: subsidizing part of the price of fuel sold to the population, imposing
ceilings on electricity and natural gas prices, direct financial aid to some vulnerable social categories such as people with
low incomes, encouragement through tax reduction for companies that employ people with increased social risk, etc

The authors conducted research in public databases, government reports or on various markets to identify the degree of
price increase and which products were most affected by the crisis. The evolution of inflation, which reached the highest
value in the last 10 years, was also analyzed. Other situations researched by the authors are focused on the impact on the
purchasing power of Romanians and the aid to refugees from Ukraine, including the possibility of absorption on the
Romanian labor market of Ukrainians who left their country. At the end of the paper, are presented the most important
conclusions resulting from the study.

Keywords: Energy crisis, fuels prices, ecomonic impact, social life
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Thermal Analysis of Ceramic Coated Exhaust
Manifold

Bahadir Erman YUCE Serkan OZEL
Mechancal Engineering Department Mechancal Engineering Department
Bitlis Eren University Bitlis Eren University
0000-0002-2432-964X 0000-0003-0700-1295
ABSTRACT

Exhaust manifolds have an essential role in safely removing waste gases after combustion in internal combustion engines.
The exhaust manifold is subjected to thermal stress as the exhaust gases carry a high thermal load. In order to prevent
damage to the manifold as a result of these loads, the coating process which is an engineering solution is applied and a
thermal barrier is obtained on the manifold. In this study, the thermal analysis of the exhaust manifold covered with 500
Zr02-Y203 ceramic material under convective thermal loads was investigated. The study was performed with ANSYS-
Fluent, a commercial Computational Fluid Dynamics (HAD) software. The insulating performance of the coating material
with a low thermal conductivity coefficient was compared with an uncoated manifold. It was observed that ZrO2-Y203
significantly reduced the thermal loads on the manifold. As a result, the temperature values on the outer surface of the
manifold coated with ZrO2-Y203 decreased compared to the uncoated manifold.

Keywords: Coating, ZrO2-Y203, Manifold, Thermal Analysis.
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Energy efficient solutions for grid-connected
smart buildings

Derya Betul UNSAL Zeynep CERAN CAMAYAZ
Cumhuriyet University Cumhuriyet University,
Renewable Energy Research Center, Graduate Institute of Natural and Applied Sciences,
Sustainability Office, Department of Energy Science and Technology,
Sivas, Turkiye Sivas, Turkiye

0000-0002-7657-7581

ABSTRACT

Today, in the technological field, innovations are made and developed day by day in line with the increasing population
and needs. With the technological activities that have developed in the last 20 years, environmentally friendly, sustainable
buildings that provide optimum comfort to users and minimize the use of energy from external sources have begun to be
developed. Demand for smart buildings has increased due to the fact that they respond to the needs and requirements of
users, have a long life and are low cost. A smart building is an independent structure with air conditioning, ventilation,
lighting and security systems that can manage itself. It should be integrated with renewable energy sources, which have
become a necessity to use, and turn them into green, sustainable and environmentally friendly buildings. There are many
parameters required for buildings to be smart. In this study, the requirements and usage areas of smart buildings according
to different standards have been determined. The building efficiency of the devices used in the construction of smart
buildings and the solutions required for the use of smart buildings to be environmentally friendly and energy efficient
have been researched.

Keywords—Smart Grid, Smart Buildings, Renewable Integration.
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Protection of Microgrids with Renewable
Integration

Derya Betul UNSAL Zeynep PEKDEMIR
Cumhuriyet University Cumhuriyet University
Renewable Energy Research Center, Renewable Energy Research Center,
Sustainability Office, Sustainability Office,
Sivas, Turkiye Graduate Institute of Natural and Applied Sciences,
0000-0002-7657-7581 Department of Energy Science and Technology,

Sivas, Turkiye

ABSTRACT

Smart grids aim to control electricity generation-transmission-distribution systems by using electronic communication
for reliable and efficient energy supply. In today's world, where the availability of renewable energy sources is increasing,
the transition to renewable energy at the macro level with its integration into smart grids is of great importance. The
reliability of a smart grid is based on the reliability of its control and communication systems. As communication systems
become more complex to provide better control and high reliability, smart grids require a higher degree of connectivity
to external networks to support new features. However, dependence on these external networks also brings with it cyber
security vulnerabilities and breaches. Therefore, these connections must meet the requirements of various standards
developed within the scope of cyber security requirements. In this study, the proposals for providing cyber security in
renewable energy sources in smart grids and resolving attacks that threaten this security are discussed. By mentioning the
importance of cyber security today, the types of attacks that threaten this security, the solutions produced for these attacks
and the problems that may arise in these solutions, the importance of cyber security in energy systems is emphasized.

Keywords—Smart Grid, Micro Grid, Cyber Security, Renewable Integration.
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The Role of Incentives in Renewable Energy
Policies in European Countries: Special
Emphasis on what India can Learn

Sovik Mukherjee
Assistant Professor in Economics,
Department of Commerce (Morning Section)
Faculty of Commerce and Management
St. Xavier’s University, Kolkata. India.

ABSTRACT

This study focuses on the evaluation of the main energy scheme policies that promote electric renewable energy
production. In particular, the objective is to analyse heterogeneous non-hydroelectric RES-E (solar, wind, geothermal and
biomass) support scheme policies common in the European countries and evaluate their effects on promoting capacity
and production of electricity in twenty-seven European countries for the years 2000- 2019.

To this end, we investigate the relative effectiveness of premium (FIP), fixed- price (FIT) and quota (RPS) incentives,
taking into account the timing of adoption of these policies, by applying panel data analysis. The results suggest that
price-based incentives (FIP and FIT), compared to the quantity-based incentives (RPS), are the most effective kind of
incentive mechanisms for promoting development of non-hydroelectric renewable energy technologies in the EU context.
One novelty result of the research concerns the strong incidence of feed-in premium (FIP). In fact, for countries adopting
FIP incentives, the production of electric energy from renewable technologies register better performances compared to
those adopting FIT and RPS. The paper comes to a close by highlighting the effectiveness of such policies in bringing
about a new renewables based “Industrial Revolution” in the Indian context.

Key words: renewable electric sources; energy policy; feed-in tariffs; feed-in premium; renewable portfolio standard; panel data
analysis.

JEL classification: Q42; 033, Q48; 052
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Estimating The Net Capacities Of Reactors with
Artificial Neural Networks

Kubra Harman Muhammed Mustafa Orhan Serkan Akkoyun
Department of Energy Science and Department of Energy Science and Department of Physics
Technology Engineering Technology Engineering Sivas Cumhuriyet University
Sivas Cumhuriyet University Sivas Cumhuriyet University Sivas, Tlrkiye
Sivas, Turkiye Sivas, Turkiye
ABSTRACT

The electricity consumption needed in all countries is increasing with the developing industry. Energy production is
obtained from different sources as well as from Nuclear Power Plants. Recently, the decrease in fossil fuels and climate
changes due to harmful gases released to the environment have increased the interest in Nuclear Power Plants. For this
reason, newly developing countries want to meet their electricity needs with nuclear energy. The aim of this study is to
determine the net capacity that can be obtained from a reactor according to the type of reactor needed by the countries by
using artificial neural networks. Thus, it will be possible to predict whether the energy production capacities requested by
the countries can be met with the reactors built. According to the data received from the IAEA (International Atomic
Energy Agency), the artificial neural network model is used to predict whether the reactor to be built will meet the
electricity demand in the country. It is seen that the determination of the net capacity of the reactors to be built according
to the obtained data can be estimated safely by using this method.

Keywords— Artificial neural network, nuclear reactors, electricity need, net capacity
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Financial Costs of Improvement the Energy
Efficiency of Installations for Buildings

Dr. Marius LOLEA Dr. Cornelia ANGHEL- Eng. Daniela NEGREA
University of Oradea, Doctoral DRUGARIN University of Oradea, Romania
School of Engineering sciences, University "Babes —Bolyai” of Cluj

Romania. Napoca, Romania
ABSTRACT

The paper presents details from the authors' investigations regarding the costs required in Romania for raising the energy performance
of buildings and especially for making buildings more efficient. To increase energy efficiency, certain solutions are needed that require
significant investments in people's personal homes. Therefore, in order to highlight them in the paper, we deal with the following
issues:

* Evaluation of energy consumption for electricity and heat of installations in buildings in Romania;
* The expenses necessary to modernize the houses on the energy side, including thermal insulation;
* Investment depreciation calculations;

* Preparation of expense reports that can serve other investors to go through the same stages so that it can be established what is the
purpose of the investments in the rehabilitation of the buildings and how they can be amortized/recovered.

At the end of the paperwork, following the analyzes performed, the authors formulated the conclusions that resulted from the study.

Among the principles of energy efficiency in buildings, we mention in the paper: an important condition for achieving interior comfort
is the provision of the building with a heating system that provides heat during the cold season. The heat supplied must be maintained
inside the building, so that the energy consumption of the heating system is the minimum necessary. But the characteristic of thermal
energy transfer (or heat, popularly called "heat transfer”) is that it is generated by any temperature difference and can take place in any
direction.

Keywords: Energy efficiency, buildings installations, financial investments
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Contribution of Smart Control to Increasing the
Energy Efficiency of Buildings

®)

Dr. Marius LOLEA Andrei SARACUT- Kristijan CINCAR
University of Oradea, Doctoral ARDELEAN Rofessor, Energy Domanin, Skolski
School of Engineering sciences, University "Babes —Bolyai” of Cluj centar "Nikola Tesla",Vrsac, Serbia.

Romania. Napoca, Romania
ABSTRACT

In this paper, the authors propose and analyze some solutions for increasing the energy performance of buildings based on the
introduction of smart control. Several categories of installations are of interest such as: air conditioning, heating, lighting, electricity
or water supply. The energy performances of all the analyzed installations are added up and at the end the energy savings obtained on
a technical basis are highlighted with the generated financial implications.

The work is structured in four parts. In the introductory part, are presented the importance of the theme and research trends in the field.
The second part presents the characteristics of smart buildings and explains how to control them. In the third part of the paper, are
described the categories of installations that can be intelligently coordinated to contribute especially to the increase of the energy
performance of buildings. In the fourth part, ways and schemes of interconnecting the installations in the buildings are presented so
that the introduction of intelligent control can be carried out on the building ensemble. At the end of the paper, are presented the
conclusions of the authors that could be formulated regarding the topic addressed.

Smart buildings require connectivity between all their equipment and systems so that control is total and they can be optimally
coordinated. An example is even the optimization of the cooling installation in summer time, which increases the efficiency of the
cooling operation by incorporating weather data. Another example is using data from a security system to turn off lights and reduce
cooling when no one is inside the building. Significant energy savings can thus be found. The result of communication between
equipment and subsystems is a building where lighting, security, and heating-cooling installations allow data to flow freely back and
forth, resulting in greater efficiency, greater safety and comfort, and lower utility costs.

Keywords: Energy performance, smart buildings, efficiency.
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Electromagnetic Field Levels Analysis For Grid
Connected Smart Devices

Derya Betul UNSAL Hami KURT
Cumhuriyet University Cumhuriyet University,
Renewable Energy Research Center, Graduate Institute of Natural and Applied Sciences,
Sustainability Office, Department of Energy Science and Technology,
Sivas, Turkiye Sivas, Turkiye

0000-0002-7657-7581

ABSTRACT

All over the world, there is a revolution in power transmission and distribution driven by environmental and economic
concerns. This revolution is led by the development of the smart grid. The smart grid is bringing radical change to both
power systems and many related industries. This article reviews the development of the smart grid and its relationship to
magnetics, including the electromagnetic compatibility issue, magnetic field-based measurement/monitoring, and
magnetic energy storage/conversion. The difficulty of the magnetic field and the use of the latest magnetic technology in
the development of the smart grid are discussed. In most cases, electromagnetic pollution emitted from smart electronic
devices is much stronger than any natural electromagnetic field or radiation source. Wireless and radio communication,
power transmission or devices in daily use such as smart phones, portable computers in tablets expose people to
electromagnetic pollution every day. In this study, the technologies used in smart grids were examined in order to comply
with the standards given in the World Health Organization reports, and the solutions of electromagnetic pollution caused
by the electromagnetic fields produced by these technologies and the resulting electromagnetic radiation were focused

on. Electromagnetic sources were simulated in the Magnet program and the results were interpreted.
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Numerical Study of Combined Effects of Radiative
Nanofluid and Fins Arragements Cases on Heat
Sink Efficiency

Mohamed Dhia Massoudi Mohamed Bechir Ben Hamida
Laboratory of lonized Backgrounds and Reagents Studies Laboratory of lonized Backgrounds and Reagents Studies
(LEMIR), Preparatory Institute for Engineering Studies of (LEMIR), Preparatory Institute for Engineering Studies of
Monastir (IPEIM), University of Monastir, Tunisia. Monastir (IPEIM), University of Monastir, Tunisia.

College of Engineering, Department of Mechanical
Engineering, Imam Mohammad Ibn Saud Islamic University
(IMSIVU), Riyadh, Saudi Arabia.
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ABSTRACT
The purpose of this paper is to discuss numerically the efficiency of employing MHD radiative nanofluid within inclined
heat dissipator box fitted with wavy fins with various arrangement cases. The study is established using the Comsol
Multiphysics software. The effects of Rayleigh number (10 <Ra =< 10°), Hartmann number (0=Ha =30), the
radiation parameter (0= R4 =2), the heat dissipator box inclination (OD =y = 900) and the wavy fins dispositions
on the heat sink efficiency are studied. The data obtained shows that increasing Rayleigh number and the radiation

parameter support the convection cooling efficiency, by constrast, the presence of Lorentz forces reduce it. In addition,
relying on the dissipator box inclination, various scenarios are obtained related on the best wavy fins dispositions.

Keywords: Heat sink; Free convection; Thermal radiation; MHD; Nanofluid; Wavy fins dispositions.
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ABSTRACT

The main objective of this work is to introduce a new design of a hybrid system for solar-powered water desalination.
The main idea is to use different hybrid systems that operate in different operating temperature ranges. The low-
temperature solar desalination system will use the residual thermal energy from the higher temperature system.

In addition, new and more efficient techniques will be invented to enhance the performance of solar distillers. Gaps in the
knowledge of existing solar distillers will be investigated and filled using nano-polymer materials.

The resolution will be done using a mathematical model will be developed for the proposed configuration. Then, an
energy balance will be established and the resolution will be done using CFD software. It is simulated using the
commercial software COMSOL Multiphysics with MATLAB. We conclude an increase in performance with this new
design of a hybrid system of water desalination using solar energy.

Keywords: Water desalination, Hybrid system, Solar energy, nano-polymer materials, COMSOL Multiphysics
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ABSTRACT

The purpose of this paper is to perform and increase the efficiency of the Shell and Tube Heat Exchanger. For this, we
simulate this exchanger type using the commercial software Comsol Multiphysics 5.6. After the validation of our model
with the experimental results, we study the effect of some parameters on heat transfer rate by using the shell and tube type
of heat exchangers. The influence of the number of tubes was investigated. Further, the effect of the number of baffles
and spacing were studied. Then, the action of tube form and diameter were also explored. We conclude that the increase
in tube numbers records an increase in the heat transfer rate of the studied heat exchanger. In addition, the partially
increasing of the tube radius maintains too an increase in the heat exchanger. Also, the change set in the form of tubes to
different ellipses affects the heat exchange within the heat exchanger. The most heat transfer rate was reached at the
ellipse with radius one equal to 0.0045357 and radius two equal to 0.0041413. Further, baffle spacing, as well as baffle
number, affect sincerely the value of the heat transfer rate. So, it is found that the most important rate is seen with 11
baffles with the littlest spacing suggested which is 0.021333 m. Finally, we choose the optimal parameters to make an
ideal arrangement of the shell and tube heat exchanger to assimilate the maximum value of the transfer rate.

Keywords: Shell and Tube Heat Exchanger, Transfer rate, tube diameter, baffles, baffle spacing, Comsol Multiphysics.

www.iensci.org 18



International Energy Days

October 4%, 2022 / Sivas-Tirkiye
Sivas Cumhuriyet University

Waste Estimation for Breeder Type Molten Salt
Reactors

Assistant Prof. Huseyin Sahiner
Sinop University, School of Engineering and Architecture
Nuclear Engineering Department, Sinop
Orcid: 0000-0002-3191-1590

ABSTRACT

The majority of commercial reactors rely on the fission of uranium (mainly uranium-235). The process of fission produces
radioactive byproducts because of the ratio of protons to neutrons that is out of equilibrium. Over time, radioactive
isotopes decay and become stable. However, it takes millennia for some radioisotopes to reach stability. The radioactive
waste from those reactors is crucial for future generations as a result. Limiting waste is one benefit offered by Generation-
IV reactors. Thorium breeder reactors were selected as one of the Gen-IV reactors. The mass number of thorium is 232.
It transforms into thorium-233, which has a half-life of 22 min, after absorbing one neutron. Additionally radioactive,
prototactinium-233 breaks down into uranium-233 which is not naturally occurring. However, it has good fissioning
characteristics. Even though there are only two neutrons separating uranium-233 from uranium-235, the waste produced
by uranium-233 fission has a substantially shorter half-life. Therefore, the reactor can breed its own fuel and produce less
waste if thorium is added to the fuel along with fissioning isotopes. In the reactor, uranium and thorium can be combined
as a molten salt. It is simple to remove useful isotopes from the molten fuel salt and use them as fresh fuel in the reactor.
Since the molten salt reactors have not yet been made commercially available, there are no experimental results. The
waste concentrations and amount can be estimated using Monte Carlo simulations. Nuclear engineers frequently employ
Monte Carlo methods to solve the neutron transport equation. Since the 1940s, a number of codes have been created and
tested for Monte Carlo calculations. One of the codes created by Oak Ridge National Lab in the US is SCLAE. The EVOL
design was chosen as the reference model in Monte Carlo simulations since it is the design that comes closest to
commercial-scale energy generation. It was discovered that the average half-life of waste from molten salt reactors was
shorter than that of waste from conventional reactor types. Additionally, minor actinides from the fission process with
qualities that favor neutron multiplication can be fed to the fresh fuel salt to increase the number of neutrons in the fuel.
However, this necessitates the use of uncertainty analysis in future research on neutronics as well as chemical behavior.

Keywords: Molten Salt Reactors, SCALE, Monte Carlo, Nuclear Waste
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ABSTRACT

We present from this work the results obtained from an in-depth analysis and an experimental study, on a very influential
phenomenon affecting the majority of hydraulic systems and in particular the hydraulic filters which clean the hydraulic
oil by retaining contaminants which can damage machine components.

Hydraulic oils are used in various industrial equipments (motors, machine tools, pumps, etc.). The main purpose of
hydraulic fluid is to transfer the energy needed to operate machinery. The system studied, located in a workshop, is
designed with a medium pressure pump used to supply energy to a rotating machine. Therefore we have analyzed the
power of conservation of the particles of the filter, namely that the mesh of the filtering part is 15 micrometers in diameter.
The influence of the service time and consequently the ratio of the number of polluting particles retained by the filter on
the singular pressure loss of the element have been characterized.

The statistical study clearly reveals that the pressure losses at the level of the filter increase following a beta law. Obtaining
this result, which gives us the evolution of the pressure drop phenomenon according to this law, will be useful to us for
the proposal of a rigorous preventive maintenance policy.

Key words: hydraulic oil; filter, pressure, pressure loss, distribution law, pump.
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OZET
Elektrik, telekomiinikasyon ve goriintii sistemlerinde enerjinin ve verilerin iletilmesinde kablo sistemleri yogun olarak
kullanilmaktadir. Kablolarin giivenlik ve ¢evresel kirlilik gibi sorunlara neden olmamasi i¢in yer altina yerlestirilmesi
gerekmektedir.

Yer altinda yapilacak altyapi ve insaat projeleri gibi uygulamalarda kazi yapilacak alanda bulunan hatlarin bilinmesi is
giivenligi ve maliyet acisindan ¢ok onemlidir. Yerlesim yerlerinin yogun oldugu bolgelerde, havai hatlardan yeralti
hatlarina gegis yapilmasi i¢in caligmalarin artirilmasi yeraltinda kablo tespiti yapacak cihazlara ihtiyag oldugunu
gostermektedir. Yer alt1 kablolar dis etkenler sebebiyle arizalara agiktir. Yer alti kablolarinda ezilme, eskime, dis darbeler,
imalat hatalari, ek yeri arizasi, nem gibi bir¢ok sebepten kaynakli arizalar zaman igerinde olusabilmektedir. Olusan arizalar,
elektrik enerjisinin bozulmasina veya uzun siireli kesintilere, 6zellikle de sanayi bolgesindeki tiketicilerde biyik zararlara
sebep olmaktadir. Bu arizalarin giderilmesi i¢in yapilan kazi ¢alismalarinda, arizali kablonun ¢ikarilmasi isleminin en kisa
stirede yapilmasi dagitim sirketleri ve onlarin hizmet verdigi 6zellikle fabrikalar gibi is merkezleri igin oldukca 6nemlidir.

Arizali kablolarin derinlik tespitinin klasik kazi yontemi ile yapilmasi uzun siiren ve maliyetli bir istir. Sistem
restorasyonunu hizl bir sekilde takip etmek, kesinti siiresini en aza indirmek ve parasal kayiplar1 daha da azaltmak icin
hizl1 ve dogru bir ariza tespit teknigine ihtiya¢ vardir. Kablo hatalarini ayirt etmek ve bulmak igin kullanilan geleneksel
stratejilerin zaman alici oldugu gorilmiistiir.

Arizali kablonun ariza noktasi tespiti yapmak igin TDR gibi yontemler kullanilirken, kablonun yer altindaki konumu
manyetik kablo bulucular ile yapilmaktadur. ithal iiriin olarak temin edilip dagitim firmalarinda kullanilan kablo bulucular,
yiiksek maliyetleri, tek bobinli yapilarindan dolay1 derinlik tespiti hatalar1 ve bulunan kablonun, kablo haritasinin hassas
bir konumlandirma ile CBS’ ye entegre edilememeleri gibi dezavantajlara sahiptir.

Bu calismada elektromanyetik indiiksiyon prensibi basta olmak {izere ¢esitli yeralt1 kablolarinda ariza yeri ile ilgi teknikler
arastirilmig olup yer alti enerji hatlarinda gilizergah tespit cihazlarinin giincel durumu ve gelecegi hakkinda bir literatiir
aragtirmasi yapilmistir.

Anahtar Kelimeler: Yer Alti Kablo Tespiti, Kazi Calismalari, Ariza ve Bakim Caligsmasi Giivenligi, GNSS RTK, CBS

ABSTRACT

Cable systems are used extensively in the transmission of energy and data in electricity, telecommunication and display
systems. Cables should be placed underground in order not to cause problems such as safety and environmental pollution.
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Knowing the lines in the area to be excavated is very important in terms of work safety and cost in applications such as
infrastructure and construction projects to be made underground. Increasing the number of studies for transitioning from
overhead lines to underground lines in densely populated areas shows that there is a need for devices to detect underground
cables. Underground cables are prone to malfunctions due to external factors. Failures in underground cables can occur
over time due to many reasons such as crushing, aging, external impacts, manufacturing errors, joint failure, moisture. The
resulting malfunctions cause long-term interruptions, especially in the industrial area, causing great damage to consumers.
It is very important to remove the defective cable as soon as possible in excavation works for distribution companies.

Depth detection of defective cables with the classical excavation method is a long and costly task. While methods such as
TDR are used to detect the fault point of the defective cable, the underground location of the cable is made with magnetic
cable finders. Cable finders, which are supplied as imported products and used in distribution companies, have
disadvantages such as high costs, inability to integrate the cable map of the found cable into the GIS with a precise
positioning.

In this study, techniques related to fault location in various underground cables, especially the electromagnetic induction
principle, were investigated and a literature search was conducted on the current status and future of route detection devices
in underground power lines

Keywords: Underground Cable Detection, Excavation Studies, Failure and Maintenance Operation Safety, GNSS RTK, CBS
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Birincil enerji tiiketimi: Ulkeler arasi trend analizi
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OZET

Enerji tiiketimi bir tilkenin ekonomik faaliyetlerinin en biiyiik belirtecidir. Ulkelerin ekonomik faaliyetlerinin zamansal
degisiminin bir gostergesi olarak birincil enerji tiiketimindeki degisimler analiz edilebilmektedir. Bu ¢aligmada Tiirkiye,
Italya, ABD, Brezilya, Misir, Suudi Arabistan, Cin ve Giiney Kore ile Diinya’nmn toplam birincil enerji tiikketiminin
istatistiki analizleri yapilmistir. Analizi yapilacak iilkelerin se¢ciminde gelismislik diizeyleri ve iilkelerin konumlar1 dikkate
almmus, ¢esitlilik saglayabilecek ve karsilastirilabilir iilkeler se¢ilmistir. Birincil enerji tiiketim verilerinin 1966-2021 yillart
arasindaki uzun vadeli degisim trendleri ampirik olarak Yenilik¢i Trend Analizi (ITA), Mann Kendall (MK) ve Sen’in
egim tahmin testleri kullanarak analiz edilmistir. Bu amag¢ dogrultusunda; iilkelerin toplam birincil enerji tiiketimine ait
yillik verileri kullanilmigtir. Analiz sonuglar1 ile olusturulan grafikler birlikte incelendiginde birincil enerji tiiketimi icin
calisilan tiim ilkelerde ve Diinya’da istatistiki olarak anlamli diizeyde ve artan yonlii bir trend oldugu gézlemlenmis
(p<0.05) ve bu sonuglar Yenilik¢i Trend Analizi test sonuglari tarafindan da desteklenmistir. Ayrica ITA ve Sen’in egim
tahmin testilerinin egim degerleri arasinda kuvvetli bir iliski (r>=0.998) bulunmustur. Sonug olarak niifus, sanayi ve
insanlarin refahindaki artisi ile teknolojik gelismeler neticesinde iilkelerin birincil enerji kullaniminin giin gectikce artacagi
ongorulmektedir.

Keywords— enerji tuketimi, trend analizi, tlke

Primary energy consumption: Cross-country trend analysis

ABSTRACT

Energy consumption is the most important indicator of a country's economic activities. The changes in primary energy
consumption can be analysed as an indicator of the temporal variation of the economic activities of the countries. In this
study, statistical analysis of Global primary energy consumption and the primary energy consumption of Turkey, Italy,
USA, Brazil, Egypt, Saudi Arabia, China and South Korea were performed. In the selection of the countries to be analysed,
the development level, geographical locations of the countries, diversity and comparability were considered. The long-term
trends of change of primary energy consumption data between 1966-2021 were analysed empirically using Innovative
Trend Analysis (ITA), Mann Kendall (MK) and Sen's slope prediction tests. The annual data of the total primary energy
consumption of the countries were used in the analyses. Analysis results and graphics were examined and it has been
determined that there is a statistically significant and increasing trend (p<0.05) for primary energy consumption in all
countries and globally. The results obtained were also supported by the Innovative Trend Analysis results. In addition, a
strong correlation (r>=0.998) was found between slopes of ITA and Sen's slope estimator. As a result, because of the
increase in population, industry and people's welfare and technological developments it is predicted that the primary energy
consumption of countries will increase in future.

Keywords— country, energy consumption, trend analysis
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ABSTRACT

As the world is going towards renewable energy sources for energy production, the production of electricity from wind
energy has proven to be an efficient, competitive, and pollution-free source of electricity production. The requirement for
energy increases day by day as the population increases. Wind power technology is the process that promotes the usage
of wind generation for mechanical power and electricity. An efficient aero generator would only be able to convert a
maximum of 60% of available energy into mechanical energy. If blades are well designed the efficiency will be 70%
probably. The objective of this research is to design a blade that convert more than 60% of available energy into
mechanical work. The design of turbine blades has a great impact on enhancing the production of electricity. Our design
was found more convenient and affordable. Available features and materials used in the fabrication of blade make it cost-
effective as well. This research work expresses the complete design of savory wind turbine blades. We design this for the
generation of 25W electricity. We approximately achieved our targeted output of 21.6W which is nearly equal to the
theoretical output (25.2W).

Keywords: Energy Generation, Renewable Energy, Vertical Axis Wind Turbine (VAWT), Wind Energy, Wind Tree Turbine
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ABSTRACT

Global energy consumption is increasing every day. However, the reserves of fossil fuels are decreasing and restrictions
are increasing due to the environmental problems they cause. The demand for renewable energy sources is increasing
significantly around the world. As a completely renewable and sustainable energy source with low operating costs, osmotic
energy has gained popularity as a new approach, especially in 10 years. Osmotic energy takes advantage of the free energy
released when mixing water flows of different salinities separated by a semi-permeable membrane. Although many
countries produce significant amounts of energy from renewable energy sources such as wind, solar etc. it is estimated that
osmotic energy technologies can provide more than 10% of the world's current energy demand with its global potential of
approximately 1700-2000 TWh/year. In this study, osmotic energy was introduced and operations of pilot plants around
the world were examined.

Keywords— Osmotic energy, PRO, membrane, renewable energy

OZET

Kiiresel enerji tiiketimi her gegen giin artmaktadir. Fakat fosil yakitlarin rezervleri azalmakta ve ortaya ¢ikardiklari gevresel
problemler nedeniyle kisitlamalar artmaktadir. Diinya genelinde yenilenebilir enerji kaynaklarina olan talep ciddi sekilde
artmaktadir. Isletme agisindan neredeyse maliyetsiz, tamamen yenilenebilir ve siirdiiriilebilir bir enerji kaynagi olarak
osmotik enerji yeni bir yaklasim olarak 6zellikle 10 yilda popiilerlik kazanmistir. Osmotik enerjisi, yart gegirgen bir
membran ile ayrilmig farkli tuzluluklara sahip su akiglarinin karistirilmasi sirasinda agiga ¢ikan serbest enerjiden
yararlanmaktadir. Gliniimiizde birgok iilke riizgar, giines vd. yenilenebilir enerji kaynaklarindan ciddi miktarlarda enerji
iiretmekte olsa da heniiz emekleme asamasinda olan bu teknolojinin sahip oldugu yaklasik 17000-2000 TWh/y1l kiiresel
potansiyel ile diinyanin mevcut enerji ihtiyacinin %10’undan fazlasini karsilayabilecegi tahmin edilmektedir. Bu ¢alismada
osmotik enerji tanitilmis ve diinya genelinde isleme alinan pilot tesislerin verileri incelenmistir.

Anahtar kelimeler — Osmotik enerji, PRO, membran, yenilenebilir enerji
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ABSTRACT

We investigate the dark current-voltage properties of P3HT: PCBM based solar cell at different temperatures. The
experimental data were fitted using two methods: Analytical Lambert Method, and Two Regions Method. Several
electrical parameters such as: ideality factor n, series resistance Rs and shunt resistance Rsh were determined. The ideality
factor for this device is bigger than unity which is discussed in terms: (i) existence of trap levels due to impurities in the
band gap and (ii) the presence of tunneling conduction. It is shown that the J-V curves are driven by different effects
depending on voltage and temperature ranges. By fitting the temperature dependence of the equivalent circuit’s, we extract
many essential parameters such as: potential barrier (®b), Poole Frenkel coefficient pp, mobility p, and carrier
concentration. It is shown that at low temperature the transport properties are governed by Schottky effect while at high
temperature the Poole-Frenkel effect is prevailing.

Keywords: Organic solar cells, Hole transport, mechanism of charge transport, Pool effect, P3HT: PCBM, Dark I-V characteristics.
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ABSTRACT

The primary reliable and cost-effective energy source that now ensures the production of required product quality is fossil
fuels. According to statistics from the last ten years, the transportation sector uses more than 25% of the global energy,
primarily diesel and gasoline. Recent years have seen a rise in interest worldwide in the use of renewable resources to
displace petroleum as the principal feedstock for liquid fuels, chemicals, and materials. The rising price of oil and the
harm that petroleum causes to the environment, and the benefits of renewable resources, such as their quantity and
sustainability, make it attractive. The potential for bio-based compounds made from renewable resources is examined in
this article. Since they make up around 95% of the biomass produced each year, carbohydrates are the most widely used
feedstock for both commodities and specialized chemicals. Direct extraction, chemical and biological conversion
pathways, as well as a few recent technological developments are covered. Examples of specific bio-chemicals are given,
along with their conversion processes from biomass, derivatives, and prospective applications.

Keywords: Renewable, Chemicals, Lignocellulosic and Biomass.
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ABSTRACT

With a growing population comes a greater demand for energy, and while 9 out of 10 people now have access to
electricity, those in rural and semi-urban areas still do not. Extreme greenhouse gas emissions and water consumption
caused by non-renewable energy sources have a negative impact on the planet. Sustainable development necessitates the
use of renewable energy sources like solar, wind, and hydropower that are gentler on the planet. Because 60% of the
world's energy comes from non-renewable sources, 3 billion people use biomass fuels like wood, coal, charcoal, and
animal waste for cooking and heating, and 4 million people die each year from exposure to toxic air in their homes, it is
imperative that we find ways to produce clean energy so that everyone can enjoy the basic human right to a healthy and
safe environment. There is a widespread electricity shortage in South Asian and African countries, but renewable energy
sources can reach even the smallest villages. Rural electrification made possible by clean energy helps ease the food
security, water security, and poverty crises. Sustainable agricultural growth is possible with the help of clean energy,
which also benefits people and the economy. Various countries use solar energy and solar pump irrigation systems to
ensure the long-term availability of nutritious food. This highlights the importance of investing in the necessary
infrastructure and upgrading technology to meet the growing demand for modern and sustainable energy services in
developing nations, especially in the world's least developed, smallest, and most geographically isolated regions. We need
to set up renewable energy hubs for various renewable resources like wind and solar if we want to decrease electricity
subsidies. We can potentially affect waste management, employment, cost-effectiveness, and power consumption all by
building a biomass centre. Biomass fuel is readily available, efficient, environmentally friendly, and burning clean. Wind
energy is clean and renewable, but there are concerns about its unpredictability and the noise created by wind turbines.
To boost energy production, environmental sustainability, and this disadvantage-free strategy, we must create small,
lightweight wind turbines for urban and rural areas which will reduce poverty and generate economy for all .

Keywords: Energy, electricity, sustainable agricultural growth, energy hubs, clean energy, solar energy

www.iensci.org 28



International Energy Days

October 4%, 2022 / Sivas-Tirkiye
Sivas Cumhuriyet University

Communication and Responsibility About Oil
and Gas Using YouTube

Professor Dr., Valentina Senior Lecturer Dr. Bianca Lecturer Dr. Ramona
MARINESCU FOX MARINACHE
University of Bucharest, Faculty of Senior Lecturer Dr., Nottingham Lecturer Dr., University of
Sociology and Social Work, Trent University UK, Centre for Bucharest, Faculty of Letters,
Department of Sociology, Bucharest, Academic Development and Quality Department of Cultural Studies,
Romania Department Bucharest, Romania
ORCID: 1D/0000-0002-9882-5902 ORCID: 1D/0000-0002-0137-6881 ORCID: ID/0000-0002-4072-8253
ABSTRACT

Online social networks have become essential channels in business strategies. Companies have incorporated new social
media in their relations with the citizens. Companies increasingly communicate about Corporate Social Responsibility
through interactive online media. Corporate Social Responsibility communication faces new challenges in these spaces
of the Web 2.0, where companies can interact with users, generate a brand community, increase their visibility, and
strengthen their position in the market. This research discusses the use of YouTube and the audiovisual contents in the
channels of five international oil and gas companies (ExxonMobile, Chevron, Shell, British Petroleum Company, Total
Energies). As method of research we have used the visual analysis of video materials. Our analysis shows that the
companies use two main strategies in videos on their YouTube Channel: marketing and public relations. In addition, our
analysis point out that there is a tendency to hybridise the two above-mentioned strategies. Also the results show that
companies use these spaces as channels for business and advertising communication, but not so much for Corporate Social
Responsibility communication, despite these social media offer many possibilities for interaction and dialogue with the
public. In the conclusions we assess that, giving the existing energy (oil and gas) crisis it would be important that the
international oil and gas companies to enter into a dialogue with the audience and to adapt to the requirements of Corporate
Social Responsibility communication with their customers.

Keywords: International Companies, Corporate Social Responsibility, Energy, YouTube
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ABSTRACT

Crisis communication situations needs to be effective, because inefficiency can in this case results in problems at the
organizational level, problems that can lead to serious, irreversible effects. Crisis resolution techniques and implicitly
crisis communication within the academic context basically represent the management of these crises. The management
of crisis situations is outlined by a series of measures, prepared in advance, measures that can allow an organization or
institution to control, coordinate any crisis, emergency situation arising due to a triggering effect and also to minimize
the chances of devastating effects on the organization. Also, crisis management can be seen as a process that is based on
strategic communication, the objective being the elimination of risks and the uncertainty of subsequent consequences. In
the case of the current energy crisis, crisis communication is particularly important. The present paper will present the
narrative analysis of the political communication related to the gas and fuel crisis in the spring and summer of 2022 in
Romania. The chosen method is the narrative analysis of the communications of the Government of Romania, respectively
of the Ministry of Energy, in the time period January - June 2022. The analysis indicated that the political discourse is
not focused on solving future situations, but on solving current problematic cases. The conclusions of our analysis indicate
that the current energy crisis is presented in a narrative way through a discourse centered mostly on the actors involved,
a contextual framework being outlined more externally and internally very few possible ways of solving the crisis were
provided.

Keywords: Crisis communication, Crisis management, Energy crisis, Romania
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ABSTRACT

Some countries in Africa are still plagued with the problem of epileptic electricity power supply which has crippled small
and medium size businesses. It has also made enjoying social life in towns and cities very difficult. Most industries, where
found generate electricity by themselves, causing enormous economic challenges and setbacks for these countries. The
rural villages are not spared from this malady, a situation where some are yet to be connected to the national grid. The
aim of this work is to investigate the operational parameters of a centrifugal pump as a turbine using an open impeller
type for the purpose of generating electrical power. One of the most essential parts of a centrifugal pump is the impeller.
The simplest type of impellers is the open impeller. The pump performance is dependent on the design parameters of the
pump. The open impeller at the same diameter is lighter than any of the other type of impellers. They operate at a higher
efficiency because of their lighter weight. In the method, performance tests were carried out on the centrifugal pump
using an open impeller. Investigations were done to test and measure for the power input, power output, flow rate, velocity
head, efficiency and specific speed of the centrifugal pump. The characteristic test carried out on the centrifugal pump
using an open impeller. The evaluated parameters measured through numerical simulation for the open impeller at a head

of 13 - 70 m were speed (1700 rpm) flow rate (13 - 61 m? /), velocity (6 - 7 m/s), shaftwork (111 - 38 W
), power input (4224 - 58 W), and power output (3447 - 18 W) at the best efficiency point of 76%.

Keywords: Centrifugal Pump, Open Impeller, Electricity Generation, Pump as Turbine

www.iensci.org 31



International Energy Days

October 4%, 2022 / Sivas-Tirkiye
Sivas Cumhuriyet University

Loy

Biogas product simulation using ADM1 and
feasibility study of using biogas in a power
generation unit with Aspen plus

Fereshteh Gharehbaghi Maleki Mousa Mohammadpour Fard Arman Jalali
Chemical Engineering department, Chemical Engineering department, Biosystem Engineering Department,
Faculty of Chemical and Petroleum Faculty of Chemical and Petroleum Faculty of Agriculture, university of
Engineering, university of Tabriz, Engineering, university of Tabriz, Tabriz, Tabriz, Iran
Tabriz, Iran Tabriz, Iran
ABSTRACT

Anaerobic digestion could be a renewable energy that produces biogas from organic waste. the little compatibility of
anaerobic digestion efficiency with simulation is because of the dearth of a basic model, occurs from the complexity of
the processes that include thousands of reactions and many microorganisms promoting anaerobic reactions; Therefore,
closing simulation using the biogas production process model to seek out out the foremost important factors involved in
anaerobic digestion and selecting the foremost effective ones to extend the efficiency of the method, and methane
production. the requirement of simulating anaerobic digestion becomes significant when it's difficult to form balanced
conditions within the system and therefore the costs of conducting experimental and practical tests are very high and time-
consuming. On the opposite hand, selecting thousands of microorganisms of various substrates and many biochemical
reactions involved within the process is practically difficult and even impossible. during this research, the ADM1 model
was used as a simulation model. The effect of pH changes on methane production rate and methane production processes
were investigated. The aim of this research was to supply an integrated modelling platform during which an anaerobic
digester might be linked to the opposite unit operations which serve it, both in maintaining the physical—chemical
conditions within the digester and in transforming the digestion products to useful fuel and nutrient sources.

A simulation of Biogas Digestion process has been meted out through Aspen Plus. The anaerobic metabolism, its
inhibitions and its parameters are studied. Then a model of digestion has been performed using the knowledge found in
IWA Anaerobic Digestion Model No. 1 and Angelidaki et al. 1998 model of anaerobic digestion where Acidogenic,
Acetogenic and Methanogenic step has been implemented following the reactions shown in both models, also amino-acid
degradation reactions are implemented. The research developed an energy model which linked ADM1 to the mechanical
processes for biogas upgrading, Combined Heat and Power (CHP) production. This integration of the method components
allows accurate sizing of the CHP and direct heating units required for an anaerobic digestion plant designed for fuel
grade methane production.
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