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Abstract: In this paper we will present the differences between the production of electricity using wind 

turbines and the production of electric power by most other possible ways.Because thermoelectric power 

plants are the most widely used on a world scale, it will start by comparing the wind turbine with 

different types of thermal power plants. The wind turbine is the installation that allows the kinetic energy 

of the wind to be transformed into mechanical or electrical energy. The regenerative kinetic energy of the 

wind acts on the blades, moving the turbine propeller, turning it into mechanical rotational energy. This 

is in turn transformed into a further generator into electricity and delivered to the public energy grid. 
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 1. INTRODUCTION 

 Wind energy has been discovered and used since ancient times. People understood that 

the wind caught in it can push a boat. Later they applied this principle to the windmills. 

  The first mills to be sold were built in Persia (the current Iran) and used to pump 

water. In the year 250 after Christ, in the Roman Empire the mills to be sold were used to 

grind grains and plants from which oil was extracted. 

The first wind turbine capable of producing electricity was built in 1887 by James 

Blyth in Scotland. 

The first wind turbine for power generation was installed in the United States in 1888, 

and by 1908 there were already 72 installed turbines with powers ranging from 5 KW to 25 

KW.In 2014 began production of the Haliade 150 wind turbine. It had the largest dimensions 

ever since, the 150-meter rotor with 73.5-meter blades providing a much better load factor.  

This 6-megawatt turbine can feed 5,000 homes, and the French Alstom group was 

produced in France.A total of more than 40 specialized people participate in the assembly. For 

the proper construction of the turbine, special cranes are required, with which the turbine-

generator assembly of over 300 tons is raised to the required height and assembled. 

Later, an enormous wind turbine was built and installed in Denmark, unparalleled in 

size from anywhere in the world so far. At 220 meters high, the diameter of the propeller is 

164 meters, each ball of the propeller having 80 meters and 38 tonnes. 

The United Kingdom will install 30 such turbines to provide electricity for 230,000 

homes. The Americans designed a 479-meter turbine, a new record in terms of size. Also, this 

turbine will produce 25 times more energy than an ordinary turbine. 

Recently, wind turbines are one of the most promising renewable energy technologies, 

being a field in which numerous achievements have taken place that have increased the yield 

of electricity generation. Between 1991 and 2006, cumulated wind power in the United States 

increased by an average of 33% per year. Between 1995 and 2009, the cumulated capacity of 

wind power plants in the United States increased from 2497 MW to 74767 MW. 
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Fig. 1. Haliade 150 wind turbine manufactured in France by the Alstom group and turbine 

manufactured in Denmark, 220m high 

 

2. THE EOLIAN ENERGY POTENTIAL 

The wind potential of an area is the maximum wind energy capacity to install in the 

studied area.To determine the wind potential, the following factors are taken into account: 

average selling speed, how many hours per year the wind blows, whether it is possible or not 

to place a turbine at the location, the possibility of connecting to the national grid and the 

price of energy electrical system in that area. 

Romania's wind potential is about 14,000 MW installed and 23,000 GWh of electricity 

per year. Considering only the technical and economically feasible potential of 2,500MW of 

this total potential, the corresponding electricity production would be about 6,000 GWh per 

year, which would account for 11% of our country's total electricity production.The required 

investment in wind power is about EUR 1 million for each installed MW. Although this is a 

large figure, the investment would be depreciated in about 7 years, short term for an energy 

investment.Wind power is extensively used, and new wind turbines are being built around the 

world, with wind power being the fastest growing energy source in recent years. Most 

turbines produce energy over 25% of the time, this percentage rising in the winter due to 

stronger winds 

It was considered necessary and appropriate to approach some of Romania's wind 

potential re-evaluation activities by using appropriate means and tools (measuring equipment, 

appropriate software, etc.) based on the wind data measured in 22 stations belonging to the 

National Meteorological Agency).At meteorological stations, the two wind parameters, 

direction and speed were measured, as recommended by the World Meteorological 

Organization (WMO) at a height of 10 meters above the ground. 

U.E. in the field, as well as current practice, has shown that the speed at which wind 

power is profitable as a source of energy must relate to the wind speed from the wind turbine 

wind turbine height located at 50-100 m above sea level.As a result, Romania's wind map has 

been compiled, comprising average annual averages calculated for heights of 50 m above 

ground level. The distribution of the average wind speed on the territory of Romania 

highlights the mountain area, where the wind can exceed 8m / s. 

The second area that can be used in a cost-effective way is the Black Sea coastal area, 

the Danube Delta and northern Dobrudja, with annual wind speeds of 6 m / s. This area is also 

favored by the lower turbidity of the wind.The third area in Romania as the wind energy 

potential is the Barlad Plateau, with average speeds of 4-5 m / s. 
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 Fig. 2. Distribution of the average annual wind speed at 50m height in Romania 

 

In Fig. 2 is the map with the theoretical wind potential of Romania. But to assess the 

economically feasible wind potential, several variables will be taken into account.First, the 

technical wind wind potential in Romania is close to the average of wind conditions on the 

rest of European territory.The second factor to be considered is the energy policy and the 

energy market in Romania, which will be integrated with the European ones, so the 

macroeconomic correlation indicators of the medium and long-term renewable energy 

potential (2030-2050) should be close to the indicators European averages. 

As the macroeconomic indicators, the ratio of the power installed in wind farms in 

relation to the Gross Domestic Product (GDP) per capita (Peol / GDP / place or Eeol / PIB / 

place) and the amount of electricity produced in wind farms in correlation with Romania's 

total electricity consumption (Eeol / E el share). 

 

2.1.Comparison of the wind turbine with the coal-fired power plant 

We'll start by comparing raw material. In terms of raw material cost, wind force is 

free, and coal has high mining, transport, storage, and burning costs (drying, crushing and 

grinding to the size required for combustion).From the point of view of pollution, coal already 

influences the environment before being burned in the hearth of the thermal power plant. The 

surface exploitation of coal causes forest deforestation and the complete destruction of the 

natural landscape. Also mining near the cities produces coal dust, polluting both olfactory and 

visual.Also, from the point of view of comparing the primary energy source, the air, after 

passing over the propeller blades, does not adversely affect the environment, and does not 

require extra costs, but the coal after it is burned causes both toxic smoke and slag, the heat 

pump having made additional investments in the equipment for the filtration of exhaust gases, 

as well as in the ways of evacuating, transporting and storing the slag from the outbreak.The 

next step in the process of generating electricity to a wind turbine after taking the primary 

energy source (wind force) is to process the mechanical work and transmit it to the 
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generator.The wind provides direct energy in the form of mechanical work, but the 

combustion of coal provides heat in the form of heat. Transforming thermal energy into 

mechanical work is a complicated, dangerous, and low-yielding process. The danger is 

represented by high temperatures and high pressures in thermal installations. Another problem 

that arises in thermo-power stations is the need to heat the heating systems with a thermal 

agent. It is necessary to treat the water before it is used in the plant. The degasser removes 

part of the oxygen from the heat exchanger to protect the plants. 

Under the influence of the thermal energy released by the fuel, the water in the system 

is heated at high temperatures and converted to steam at very high pressures. The steam is 

then released into the turbine, acting as a result of the pressure drop. Each of these additional 

steps required to produce energy in a thermal plant requires large investment in equipment, 

maintenance and repairs, as well as specialized personnel capable of operating the equipment. 

Another problem in the thermoelectric power plants, which also appears in the 

additional sector of transformation of thermal energy into mechanical energy, is thermal 

pollution. Before evacuating in nature the thermal agent used in the technological process, it 

must be cooled so as not to significantly change the environment. Other investments are 

therefore needed in equipment for cooling the evacuated water.A comparison between the 

element that acts directly on the two types of turbines is again in favor of wind energy. The 

wind can not destroy the propeller or turbine, but steam, if condensation occurs, will damage 

the turbine of a thermoelectric plant.From the moment the turbine shaft is moved, the 

differences are small until electricity is generated. The only difference is that a wind turbine 

usually has a mechanism for changing the speed of rotation. (increases the number of turns). 

The location of the two types of power plants has several aspects to consider. When 

choosing where a windpipe will be located, account is taken of wind speed and constancy, as 

well as the possibility of building the turbine in that area. However, a thermoelectric power 

plant should shorten as far as possible the distance to the coal extraction site due to the heavy 

way and the high transportation costs. In other words, both plants have to choose where they 

have raw material. The advantage of this is because the wind turbine will not work where 

there is no wind, but a coal-fired thermal power plant can bring coal and from larger distances 

even if this increases the cost of energy production.From a construction point of view, a wind 

turbine is much easier to install, because the lower number of processes and transformations 

of the energy determines a much smaller number of equipment and installations to be 

assembled. It also directly influences the installation price of the two types of power plants in 

favor of wind power.In spite of all the disadvantages, the heat pump has a quality that makes 

it indispensable to the energy system. That quality is the ability to produce and deliver 

electrical power to the required parameters, constantly, without interruptions. The wind 

turbine, despite low energy production costs and negligible environmental impact, depends 

directly on wind speed and constancy. If the wind stops, the electricity production of the wind 

turbine stops immediately.The National Energy System needs power generating plants 

without unplanned fluctuations so as to be able to meet the energy demand demanded by 

consumers in real time.If a wind park stops electricity production due to lack of wind, the 

energy produced by the wind farm must be immediately taken over and secured elsewhere in 

order not to endanger the operation of the NPS. In other words, for each megawatt of unstable 

and unreliable wind energy, there must be a Megawatt reserve that can be immediately 

secured elsewhere. A first way to solve this problem would be to store energy in batteries, but 
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that costs a lot, so it's not a viable option.A second way of adjusting this disadvantage is that 

the wind turbine has a diesel generator that immediately takes over power production if the 

wind speed drops. Some wind turbines use aircraft engines that have been removed for this 

purpose. The engine of an airplane can operate for 10,000 hours, then loses its warranty and 

needs to be changed even if it still works perfectly. Wind energy producers have begun to take 

advantage of this, and to purchase these engines to secure the wind turbine's electricity 

supply.The third alternative for the energy reserve is external. Hydroenergy is the most 

efficient method of stabilizing the S.E.N. supply, but is generally used to provide the peak of 

the day. If hydropower is only used as a back-up for unstable wind energy, there will be no 

sources to efficiently provide power during the increase in consumption, the peak of the day. 

 

2.2.Comparison with gas-fired power plant 

The comparison of the wind turbine with the gas boiler is similar to the thermal power 

plant on coal.The main difference is the burning furnace. If the coal-fired power plant had 

many disadvantages due to smoke and slag requiring additional facilities for proper treatment 

and disposal, the gas thermoelectric system produces neither smoke nor slag. Also, the gas 

does not require additional preparation before combustion, avoiding the processes of drying, 

crushing and grinding of coal.From the point of view of transporting the primary energy 

source, gas usually reaches the thermoelectric power plant through pipelines, lowering the 

transport price compared to coal. Instead, the risk of explosion increases, because highly 

flammable gas compared to coal.The wind turbine generated by the wind turbine is, however, 

cheaper and less polluting than that generated by the gas-fired power plant. 

The comparisons of the transformation processes of primary energy into electricity are 

identical to those from the coal-fired power plant. 

The location of the gas boiler is recommended to be selected close to the gas source or 

the main gas transport pipe. Thus, the boiler's gas supply system will be shorter, so it will cost 

less.Both wind turbine and gas-fired turbine should be located close to the primary energy 

source. Again, the disadvantages of the thermal power plant are fuel price, low efficiency due 

to additional energy transformations, much more specialized staff required, higher energy 

production costs, more complex and more complex construction and installations, and more 

atmospheric pollution.The advantage of the gas boiler which redeems all the disadvantages 

compared to the wind turbine is again the constant in power supply. Even more, compared to 

the coal-fired power plant, the change in parameters in the gas boiler plant is much easier and 

faster than in the case of the coal-fired power plant. 

 

2.3.Comparison with oil-fired power station 

The petroleum-based thermal plant in terms of pollution and slag is more similar to 

coal-gas than for gas as, although it does not leave as much slag as coal, there is still an 

unnecessary percentage of fuel to be discharged . 

 Also, oil burning produces toxic smoke, which must be filtered and discharged. 

Compared with the wind turbine, the primary energy source of the power plant on oil or fuel 

oil is more polluting.From the point of view of powering the primary energy source, the oil-

fired thermal power plant has pipeline feed, which reduces the transport price compared to the 

coal-fired power plant, but is still at a disadvantage compared to the wind turbine. 

The advantage in favor of the thermoelectric power plant is again the stability and in 
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ensuring the power supply to the required parameters.At present, electricity production is 

carried out at a very high percentage in the thermoelectric power stations, by the burning of 

fossil fuels or in nuclear power plants, by the fission of uranium atoms, polluting the 

environment with both greenhouse gases, as well as and radioactive waste, with nuclear fuel 

waste.Against this backdrop of the alarming increase in pollution caused by electricity 

generation methods, the importance given to renewable energy has steadily increased over the 

last period. 

 

3. CONCLUSIONS 

Wind energy is one of the forms of renewable energy that has recently been sustained 

and encouraged at both national and global levels. The advantages of wind farms are the zero 

emission of pollutants and greenhouse gases, the lack of waste produced, reduced removal 

costs and the primary source of free energy resulting in a low energy production price. 

Energy companies have as their sole motive the profit, which is partly provided by the 

state through green certificates, to encourage the construction of wind farms. The low-power 

wind farm has the ability to store battery energy, providing both profit and energy 

independence, but the high-wind wind farm needs very large investments in inertial energy 

storage systems to combat the disadvantage of variation wind speed. Hence the first 

disadvantage of the high-power turbine, given by the choice between a very large investment, 

and the variation in the amount of electricity produced depending on the variation in wind 

speed. The inability to produce wind energy at constant parameters makes it dependent on 

other energy sources that offset variations in wind turbine production. 

 There are also wind installations with the mechanical speed of the constant rotor, but 

this is done by rotating the nacelle and altering the angle of inclination of the blades and the 

angle of attack so that the mechanical power captured from the kinetic energy of the wind 

remains constant irrespective of variations in wind speed. Rotational rotation number rotation 

is usually less than 1%, thus providing a constant electricity output, but this method loses 

much of the kinetic energy of the wind. 

 A number of disadvantages of a wind farm are visual and sound pollution and the large 

area of land needed for construction. They make the wind farm impossible to place near the 

localities.The location of the wind farm near the national electricity grid is also a factor to be 

taken into account, the lack of the possibility of delivering the energy produced in the 

National Energy System (SEN), presenting a major problem. 

 In practice, a wind farm is built because the state has decided to reduce energy sector 

pollution, and offers financial benefits in the form of green certificates to companies willing 

to invest in wind power and build these turbines. But the same state that encourages 

renewable energy, through excessive bureaucracy, lack of organization and the lack of clear 

laws on the number of necessary approvals or who gives them, hinders the construction of 

new wind farms.As a final conclusion, the wind turbine is a method of obtaining non-

polluting electricity, relatively inexpensive as an investment and as a production price, but 

which, due to variation in wind speed, causes the energy produced to have unpredictable 

variations. In the case of low-power dwelling turbines, these variations can be countered by 

storing energy in the batteries. No special construction equipment and cranes are required, and 

the number of approvals required to install the low power turbine drops significantly, making 

it much easier to install and use than high-powered turbines. 
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