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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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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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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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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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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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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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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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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 500µ 
ZrO2-Y2O3 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-Y2O3 
significantly reduced the thermal loads on the manifold. As a result, the temperature values on the outer surface of the 
manifold coated with ZrO2-Y2O3 decreased compared to the uncoated manifold. 

Keywords: Coating, ZrO2-Y2O3, Manifold, Thermal Analysis. 
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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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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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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; O33, Q48; 052 
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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 

 

 
  

 



International Energy Days 

October 4th, 2022 / Sivas-Türkiye 
Sivas Cumhuriyet University  

 

www.iensci.org 13 

 

Financial Costs of Improvement the Energy 

Efficiency of Installations for Buildings 
 

 

Dr. Marius LOLEA 
University of Oradea, Doctoral 

School of Engineering sciences, 

Romania. 

Dr. Cornelia ANGHEL-

DRUGARIN 
University”Babeș –Bolyai” of Cluj 

Napoca, Romania 

Eng. Daniela NEGREA 
University of Oradea, 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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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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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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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 ( Ra ), Hartmann number (0 Ha 30), the 

radiation parameter (0 2), the heat dissipator box inclination ( ) 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. 
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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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ÖZET  

Elektrik, telekomünikasyon ve görüntü sistemlerinde enerjinin ve verilerin iletilmesinde kablo sistemleri yoğun olarak 

kullanılmaktadır. Kabloların güvenlik ve çevresel kirlilik gibi sorunlara neden olmaması için yer altına yerleştirilmesi 

gerekmektedir. 

Yer altında yapılacak altyapı ve inşaat projeleri gibi uygulamalarda kazı yapılacak alanda bulunan hatların bilinmesi iş 

güvenliği ve maliyet açısından çok önemlidir. Yerleşim yerlerinin yoğun olduğu bölgelerde, havai hatlardan yeraltı 

hatlarına geçiş yapılması için çalışmaların artırılması yeraltında kablo tespiti yapacak cihazlara ihtiyaç olduğunu 

göstermektedir. Yer altı kabloları dış etkenler sebebiyle arızalara açıktır.  Yer altı kablolarında ezilme, eskime, dış darbeler, 

imalat hataları, ek yeri arızası, nem gibi birçok sebepten kaynaklı arızalar zaman içerinde oluşabilmektedir. Oluşan arızalar, 

elektrik enerjisinin bozulmasına veya uzun süreli kesintilere, özellikle de sanayi bölgesindeki tüketicilerde büyük zararlara 

sebep olmaktadır. Bu arızaların giderilmesi için yapılan kazı çalışmalarında, arızalı kablonun çıkarılması işleminin en kısa 

sürede yapılması dağıtım şirketleri ve onların hizmet verdiği özellikle fabrikalar gibi iş merkezleri için oldukça önemlidir.  

Arızalı kabloların derinlik tespitinin klasik kazı yöntemi ile yapılması uzun süren ve maliyetli bir iştir. Sistem 

restorasyonunu hızlı bir şekilde takip etmek, kesinti süresini en aza indirmek ve parasal kayıpları daha da azaltmak için 

hızlı ve doğru bir arıza tespit tekniğine ihtiyaç vardır. Kablo hatalarını ayırt etmek ve bulmak için kullanılan geleneksel 

stratejilerin zaman alıcı olduğu görülmüştür. 

 Arızalı kablonun arıza noktası tespiti yapmak için TDR gibi yöntemler kullanılırken, kablonun yer altındaki konumu 

manyetik kablo bulucular ile yapılmaktadır. İthal ürün olarak temin edilip dağıtım firmalarında kullanılan kablo bulucular, 

yüksek maliyetleri, tek bobinli yapılarından dolayı derinlik tespiti hataları ve bulunan kablonun, kablo haritasının hassas 

bir konumlandırma ile CBS’ ye entegre edilememeleri gibi dezavantajlara sahiptir. 

Bu çalışmada elektromanyetik indüksiyon prensibi başta olmak üzere çeşitli yeraltı kablolarında arıza yeri ile ilgi teknikler 

araştırılmış olup yer altı enerji hatlarında güzergah tespit cihazlarının güncel durumu ve geleceği hakkında bir literatür 

araştırması yapılmıştır. 

Anahtar Kelimeler:  Yer Altı Kablo Tespiti, Kazı Çalışmaları, Arıza ve Bakım Çalışması Güvenliği, 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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ÖZET  

Enerji tüketimi bir ülkenin ekonomik faaliyetlerinin en büyük belirtecidir. Ülkelerin ekonomik faaliyetlerinin zamansal 
değişiminin bir göstergesi olarak birincil enerji tüketimindeki değişimler analiz edilebilmektedir. Bu çalışmada Türkiye, 
İtalya, ABD, Brezilya, Mısır, Suudi Arabistan, Çin ve Güney Kore ile Dünya’nın toplam birincil enerji tüketiminin 
istatistiki analizleri yapılmıştır. Analizi yapılacak ülkelerin seçiminde gelişmişlik düzeyleri ve ülkelerin konumları dikkate 
alınmış, çeşitlilik sağlayabilecek ve karşılaştırılabilir ülkeler seçilmiştir. Birincil enerji tüketim verilerinin 1966-2021 yılları 
arasındaki uzun vadeli değişim trendleri ampirik olarak Yenilikçi Trend Analizi (ITA), Mann Kendall (MK) ve Sen’in 
eğim tahmin testleri kullanarak analiz edilmiştir. Bu amaç doğrultusunda; ülkelerin toplam birincil enerji tüketimine ait 
yıllık verileri kullanılmıştır. Analiz sonuçları ile oluşturulan grafikler birlikte incelendiğinde birincil enerji tüketimi için 
çalışılan tüm ülkelerde ve Dünya’da istatistiki olarak anlamlı düzeyde ve artan yönlü bir trend olduğu gözlemlenmiş 
(p<0.05) ve bu sonuçlar Yenilikçi Trend Analizi test sonuçları tarafından da desteklenmiştir. Ayrıca ITA ve Sen’in eğim 
tahmin testilerinin eğim değerleri arasında kuvvetli bir ilişki (r2=0.998) bulunmuştur. Sonuç olarak nüfus, sanayi ve 
insanların refahındaki artışı ile teknolojik gelişmeler neticesinde ülkelerin birincil enerji kullanımının gün geçtikçe artacağı 
öngörülmektedir. 

Keywords— enerji tüketimi, trend analizi, ülke 

 

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 (r2=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 

 

ÖZET 

Küresel enerji tüketimi her geçen gün artmaktadır. Fakat fosil yakıtların rezervleri azalmakta ve ortaya çıkardıkları çevresel 
problemler nedeniyle kısıtlamalar artmaktadır. Dünya genelinde yenilenebilir enerji kaynaklarına olan talep ciddi şekilde 
artmaktadır. İşletme açısından neredeyse maliyetsiz, tamamen yenilenebilir ve sürdürülebilir bir enerji kaynağı olarak 
osmotik enerji yeni bir yaklaşım olarak özellikle 10 yılda popülerlik kazanmıştır. Osmotik enerjisi, yarı geçirgen bir 
membran ile ayrılmış farklı tuzluluklara sahip su akışlarının karıştırılması sırasında açığa çıkan serbest enerjiden 
yararlanmaktadır. Günümüzde birçok ülke rüzgar, güneş vd. yenilenebilir enerji kaynaklarından ciddi miktarlarda enerji 
üretmekte olsa da henüz emekleme aşamasında olan bu teknolojinin sahip olduğu yaklaşık 17000-2000 TWh/yıl küresel 
potansiyel ile dünyanın mevcut enerji ihtiyacının %10’undan fazlasını karşılayabileceği tahmin edilmektedir. Bu çalışmada 
osmotik enerji tanıtılmış ve dünya genelinde işleme alınan pilot tesislerin verileri incelenmiştir.  

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 (Φb), Poole Frenkel coefficient βp, mobility μ, 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  
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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  were speed  flow rate ( ), velocity ( ), shaft work (

), power input ( ), and power output ( ) at the best efficiency point of . 

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