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Absctract: : Renewable energy has been demanding in recent years and work on it has increased, but it does not have the potential to meet 

the required energy level. Energy can only meet high demand when it is used more efficiently and when correct conversions are made. The 

correct and economical use of energy can only be achieved by storing energy. There are many problems such as the situations where the 

resources are present and insufficient, the unbalance of the production consumption and the supply demand balance are prevented by 

storing energy. There are many ways of storing energy. When we examine these under 4 headings; electrical energy storage, mechanical 

energy storage, thermal energy storage and chemical energy storage. 
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1.Introduction  

Energy is an indispensable requirement of mankind as a sign of 

economic and social development. Rapidly increasing industry and 

population, and the desire to live in the city are increasing energy 

consumption. Fossil energy sources and reserves have gradually 

decreased while the need for electricity has increased. Heavily used 

fossil fuels have caused many demage to the environment, such as 

global warming, ozone depletion, acid rain. It is known that in the 

coming years fossil fuels will meet the needs of today’s energy 

needs and will have a final reserve. In recent years, people have 

turned to Renewable energy sources. Since Renewable energy 

sources are sustainable the use of Renewable energy has been 

increasing in recent years. Being harmless to the environment and 

being an unlimited source of energy has made it possible for 

Renewable energy source of energy source to be indispensable 

when energy is now available. Considering the state of renewable 

energy in Turkey it is seen rather as having a high potential. 

At the end of industrial activities, atmospheric emissions of about 

20 billion tons of carbon dioxide, 100 million tons of sulfur com-

pounds, 2 million tons of lead and other toxic chemical compounds 

are released. Global warming is one of the most talked-about topics 

in recent times by people from all walks of life. Global warming's 

impact on the earth's crust, as we all know, results in warming of 

our earth, diminution of the thickness of the glaciers, increase in sea 

level, heavy precipitation and drought. As a result of these effects, 

some regions of the world are flooded and settlements will be 

flooded, and in some regions water wars between people will occur 

due to drought. Since renewable energy sources are sustainable, the 

use of renewable energy has been increasing in recent years. Being 

harmless to the environment and being an unlimited source of ener-

gy has made it possible to make renewable energy source indis-

pensable when it is getting energy. Renewable energy sources come 

up against many areas of the public. As the use of energy is men-

tioned, the fields of use are also very broad. 

Energy recovery from renewable energy sources is not sufficient to 

cope with increased energy demand. The work done in recent years 

has been increasing, and as a result of these studies it has become 

clear that energy should be used more efficiently. Renewable 

energy sources are being utilized in every way, but the ever-

increasing population, industrialization and energy need are 

increasing day by day. Energy is only used when it is used 

efficiently and when the correct transformations are made. 

 
Despite the increased work on renewable energy today, much of the 

energy is still met by fossil fuels. And the huge use of conventional 

energy consumes reserves quickly. The unbalance of the production 

consumption balance, the supply demand balance, the saving of 

energy and the storage of the energy (Turan, 2016). 

 

 

2.Renewable Energy  

The first oil crisis that broke out in 1973 led to the understand-

ing of the world of energy as a whole. After the oil crisis, countries 

have begun to look for energy sources and renewable energy 

sources have become important. By 2000, the speed of energy 

search increased and renewable energy sources started to be used 

more. Renewable energy can be defined as an energy that takes its 

natural self-renewing power from nature. Although the potential 

and the potential of renewable energy sources are very high, when 

we look at the energy consumed in the world, the first place is oil, 

followed by coal and natural gas. The increase in demand for ener-

gy also affects the external dependency in the same way. Turkey 

has been using underground and aboveground resources and contin-

uing until the end of the year outside energy needs were met. Meet-

ing the energy requirement in this way creates big problems in 

paying the import energy bill. These emerging problems are raising 

the risk of energy security. In the name of renewing energy, this 

work has been increasing in recent years in order to overcome this 

risk and to end the dependence on foreign countries (Onal and 

Yarbay, 2010). 

Yenilenebilir enerjide gelişmelerin artması için yasal düzenlenmele-

rin güncellenmesi ve hidroelektrik dışında diğer kaynaklar içinde 

teşviklerin artması gerekmektedir (WWF, 2011). 

 

 

Turkey share of electricity production from renewable energy 

generally provided from hydroelectric. Hydroelectricity covers 98 

percent of renewable energy share in our country. Energy is a 

developmental indicator for countries. 

electricity from renewable energy to Turkey is planned to be an 

important part of the production must rise above the 30 percent 

global vision and should take appropriate steps in. 
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2.1.Renewable Energy Source 

Solar Energy 

 

Solar energy is explained by the radiation generated by the helium 

transformation of hydrogen gas in the solar core. Solar energy is 

mainly based on the position on Earth's surface, the date, and the 

time within the day. These factors can determine the maximum 

level of radiation. Height from sea level, water vapor in the atmos-

phere, or other factors such as pollutants and cloud cover reduce the 

maximum possible level of radiation. Work on utilizing solar ener-

gy has gained momentum, especially since the 1970s, and solar 

energy systems have advanced technologically. Costs have fallen 

and are considered to be an environmentally clean energy source 

(Onal and Yarbay, 2010). 

 

One of the most widespread renewable energy sources on the planet 

is solar energy. Solar energy is used in many applications. The most 

interesting ones are low cost solar furnaces, water and space hea-

ters, photovoltaic batteries. 

 

Wind Power 

 

The effect of forces that are caused by different warming and cool-

ing on the earth is called the wind movement. The basic source of 

the wind is the sun. Winds are formed as a result of physical events 

created by different temperature distributions (Akınsal, 2009). 

Wind is the most economical of today's renewable energy 

technologies. Although it is economical among renewable energy 

sources, it is not at the level that meets the energy need. However, 

current high energy areas increase the possibility of competing with 

demand. 

Hydraulic Energy 

Hydraulic energy is a type of energy provided by the conversion of 

the potential energy of water into kinetic energy. When the water 

falls from the upper levels to the lower levels, an energy is 

generated. This ensures that the resulting energy returns the turbines 

and produces electrical energy. The hydraulic potential depends on 

the precipitation regime. 

Hydropower plants that utilize hydraulic energy to generate 

electricity have been established. Hydroelectric power plants have 

the lowest operating costs, the longest operating life and the highest 

yields when compared to other types of production(Özkaya, 2016). 

Geothermal Energy 

It is derived from the geo which means earth and the thermal words 

which means heat. Geothermal can be defined as hot water, steam 

and gas, with various chemical content, brought to the heat by the 

accumulated heat at the deep points of the earth's crust. Geothermal 

energy refers to the energy obtained from geothermal sources or 

from the direct or indirect routes that they generate. Geothermal 

energy is a new, renewable, sustainable, inexhaustible, inexpensive, 

reliable, environmentally friendly, domestic and green primary 

energy source. Hot dry irregular rocks with no fluid in them are 

among the geothermal energy sources. 

Hydrogen Energy 

Hydrogen is an energy system that can be locally produced, 

transported everywhere easily and safely, with little energy loss 

during transport, warmed by means of transportation, and benefited 

from every area, from industrial to kitchens. Hydrogen is a fuel 

suitable for direct use in internal combustion engines as well as 

flameless combustion on catalytic surfaces. However, development 

in the world is fuel-pile technology, where hydrogen is used as fuel. 

 

Wave Energy  

Renewable energies of sea origin; sea wave energy, tidal energy, 

sea temperature gradient energy, sea salinity gradient energy, sea 

current energy and sea surface evaporation energy. It is not possible 

to convert sea temperature gradient energy, sea salinity gradient 

energy, sea current energy and sea surface evaporation energy 

economically to electrical energy when considering the contribution 

of environmental factors and turbines together. The wave energy, 

which is defined as a recurrent source of natural energy, can be 

expressed as the great power that emerges between the Archimedes 

principle and gravity. On the assumption that energy consumption 

will increase significantly in the coming centuries all over the 

world, countries that are conscious of the damages they have caused 

to collective and environmental impacts of traditional energy-

harvesting methods currently in use have opened the energy sectors 

to major renewals and developments and have seen renewable 

energy as the most appropriate solution (Mert, 2012). 

Tidal Energy 

The tidal energy is called the motion of the waves in the seas with 

the moon's gravitational force. The tidal phenomenon is the result of 

the interaction between the moon, the sun, and the centrifugal forces 

of the Earth's gravitational forces. With the tide, the fluctuations in 

the seas reach very high levels. With these waves, tidal energy 

comes to the water. It is possible to generate electricity from the 

seas with the tidal energy. Tidal energy is one of the types of wave 

energy. 

 

Biomass Energy 

Biomass refers to matter produced from living organisms in a very 

broad sense. For example, wood, agricultural wastes (straw, corn 

cobs, cotton wastes etc.), city sewage wastes, industrial organic 

wastes (black liquor in paper industry, sugar industry pulp) 

Traditionally biomass is already known as an energy source for 

several thousand years. For example, the heat energy obtained by 

direct burning of wood is already used in cooking and heating. The 

modern use of biomass in the 21st century involves the conversion 

of fuel intensity to increased fuel intensity. 

3.Renewable Energy Storage Methods 

Renewable energy has been demanding in recent years and work on 

it has increased, but it does not have the potential to meet the re-

quired energy level. Energy can only meet high demand when it is 

used more efficiently and when correct conversions are made. The 

correct and economical use of energy can only be achieved by 

storing energy. There are many problems such as the situations 

where the resources are present and insufficient, the unbalance of 

the production consumption and the supply demand balance are 

prevented by storing energy. There are many ways of storing ener-

gy. When we examine these under 4 headings; electrical energy 

storage, mechanical energy storage, thermal energy storage and 

chemical energy storage. 

 

Electrical Energy Storage (Lithium-Ion Batteries, Nickel-Cadmium 

Batteries,Lead-Acid Batteries, Nickel Metal Hydride Batteries, 

Ultra Capacitors) 

Mechanical Energy Storage (Pump Stored Hydroelectric Systems, 

Compressed Air Storage Electrical Systems, Flywheel) 

Thermal Energy Storage (Thermal Energy Storage on the Akifer, 

Energy Storage in Underground Waters ) 

Chemical Energy Storage (Storage in Hydrogen Metal Hydrate) 
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3.1 Electrical Energy Storage 

Lithium-Ion Batteries 

Some kind of refillable pills. 

It has storage efficiency close to 100%. 

Phones, music players, for example. 

 

 

As the industrial use of energy is at the forefront, the investment 

made in lithium ion pile is getting stronger and importance given to 

new developments is increasing day by day. For this reason, the 

general characteristics of the currently used batteries are being 

altered, aiming to produce higher-yielding batteries, and the work 

done is becoming more and more powerful. Lithium is the lightest 

metal that can swim in hydrocarbon oil (Akın, 2015). 

 

Lead-Acid Batteries 

It has a reloadable feature. Its performance decreases at high and 

low temperatures. They have low energies.  

Examples of uses include solar panels and wind turbines. 

 

 

Lead-acid batteries are an old and widespread technology used in 

many applications. Lead-acid batteries use lead in the negatively 

charged electrode, lead dioxide (PbO2) in the positively charged 

electrode, and sulfuric acid (H2SO4) as the electrolyte. This battery 

technology has significant advantages such as high discharge 

current, low self-discharge, lack of memory effect and cheapness. 

However, this battery has low nominal voltage and energy density. 

Also when they are not used battery life is decreasing. 

 

Nickel-Cadmium Batteries 

 

High energy densities have long cycle life. The only problem is that 

the recycling of cadmium is difficult. 

 Examples of drills, hand tools. 

 

Nickel Metal Hydride Batteries 

 

Storage capacity is very high. However, these batteries can not be 

used at full capacity if they are charged before fully discharged. 

They can be used in cameras and toys. 

                            

 

Nickel metal hydride battery technology has been developed as an 

alternative to the disadvantages of nickel cadmium batteries. Metal 

hydrate is used instead of cadmium electrode. Nickel metal hydrate 

batteries have higher energy density while the nominal voltage 

values are equal. Nickel metal hydride batteries, however, have a 

higher self-discharge rate than nickel cadmium batteries and lower 

reliability in case of overcharging (Kükrer, 2010). 

 

Ultra Capacitors 

 

Electrochemical consists of many electrons on a double layer 

structure. Electrodes increase surface area and capacitance. 

 They can be used on electric vehicles. 

  

3.2 Mechanical Energy Storage 

Pump Stored Hydroelectric Systems 

 

It is a system that also poles in a pool of water at high times when 

the power demand is low. Electric energy is stored as potential 

energy in the water. 

 

 

Compressed Air Storage Electrical Systems 

The compressors installed next to the energy generating structures 

compress the air and send the big caves underground and store them 

there. 

 If necessary, the energy generated in the cave is transferred to the 

generators. 
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Flywheel 

The flywheel system stores its energy with the inertia provided by 

the rotor rotating at high speed. 

They can be used in hybrid systems 

  

 

3.3 Thermal Energy Storage 

Thermal Energy Storage on the Akifer 

 

Storing warmed groundwater by feedback in the aquifer is the end 

result.  

Houses are a good way to heat schools. 

 

Energy Storage in Underground Waters 

The pipes are placed underground by drilling and the energy is 

stored by passing the fluid. 

 

Utilizing pipelines, energy is utilized. 

  

3.4 Chemical Energy Storage 

Storage in Hydrogen Metal Hydrate 

 

It is based on the principle of using alloys capable of absorbing and 

retaining large amounts of hydrogen. 

 

 

Hydrogen can be converted to electricity with a high efficiency in 

fuel cells. Another fuel used in fuel tanks is methanol, which is 

cheaper, easier to store, and occupies less volume than liquid hy-

drogen for today. Methanol can be used directly in fuel tanks. Be-

cause of the slow oxidation reaction of methanol, the fuel efficiency 

of these fuel cells is low today. Methanol oxidation is the fastest 

way to prepare cheap electrode material with catalytic surface 

(Solmaz, 2009). 

 

Table 2. Comparison of characteristics of large-scale energy storage 

systems 

 
 

 

4.Results 
 

The definition of storage in electricity production has a wide 

range of samples from compressed air, molten salts, pumped plants 

to chemical pills. In fact, electrical storage or battery systems are 

older than electrical systems. The history of batteries from electrical 

storage systems dates back to the early 1800s. In this article, the 

storage systems that are covered by electrical storage are battery 

systems. Despite warehouse stocks in all known commodity mar-

kets, the non-storage of electricity is regarded as the norm, and the 

electric storage systems are evaluated within new technology or 

future predictions. The most important reason why electricity sto-

rage is costly is that electricity requires an electric field. Since the 

electric field can not be stored like light, the conditions that make 

up the electric field are being tried to be reconstructed. At the point 

we come to today, the use of electricity in all types of energy, in-

creasing renewable production and falling costs and electricity 

storage are all on the agenda. Electricity storage is not an energy 

source that starts from scratch. Lap of cell phones, electricity and 

power management are already an important part of consumer 

products. If electricity storage is not economical, looking at cell 

phones and lap-tops is enough to disprove this thesis. Because in 

our daily lives, storage systems have a very important place. More 

battery life is an important parameter of everyday "online" life. 

Because the capacity and efficiency of the battery life / electrical 

storage system provides great comfort. 

The search for alternative energy is under way in conditions that 

global warming and the use of fossil energy resources are in the 

process of being exhausted. As the need for the use of environmen-

tally friendly energy sources increases, research activities on new 

energy sources are increasing day by day. The advantages of using 

clean energy sources are complete independence from any energy 

source, security against natural disasters, 

the diversification of the energy source and the elimination of 

central energy production. With the widespread use of alternative 

energy sources, a more varied worldview will dominate everyday 

life. Unlimited and irresponsible energy consumption will take the 

place of conscious, respectful to the environment and energy use to 

meet the needs. 

Our country is more fortunate than many countries in terms of 

sunshine durations throughout the year. This allows for the genera-

tion of electricity using solar energy in Turkey. Turkey, in order to 

evaluate the potential of this great solar energy to give importance 

to scientific studies on this subject and budget allocation is required. 

First, it can be started by attaching importance to micro dimension. 

Houses and other organizations should be encouraged to use solar 

energy to obtain hot water. Considering the duration of the sunshine 

of the Mediterranean region, large-scale projects, especially the 

Mediterranean region, should be prepared. 
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