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CLEAN MASS ENERGY PRODUCTION 
 

Kriti Yadav 
 
 
Introduction 

Mass electricity production stands for the large-scale generation of electricity. Electricity is the drift flow of electrons. 
Electricity generation is the process of generating electric power from sources of primary energy. Electricity is not fully available in 
nature, so it must be produced, here produced refers as transforming other forms of energy to electricity. Production is carried out in 
power stations, also known as power plants. Electricity is most often generated at a power plant by electromagnetic generators, 
primarily driven by heat engines fuelled by other means such as the kinetic energy driven by running water or wind. Other energy 
sources include solar photovoltaic and geothermal power. Phasing out coal-fired power stations and eventually gas-fired power 
stations, or capturing their greenhouse gas emissions, is an important part of the energy transformation required to limit climate 
change. Vastly more solar power and wind power is forecast to be required, with electricity demand increasing strongly with 
further electrification of transport, homes and industry.  
 
Electricity Generation and its history 

The fundamental principles of electricity generation were discovered in the 1820s and early 1830s by British scientist 
Michael Faraday. His method is still used for electricity generation known as Faraday Disc. Faraday disc is, in fact, the earliest 
example of an electric generator and also known as homopolar generator. It converts the mechanical energy into the electrical energy 
through the use of magnetism. Commercial electricity production started with the coupling of the dynamo to the hydraulic turbine. 
The mechanical production of electric power began the Second Industrial Revolution and made possible several inventions using 
electricity, with the major contributors being Thomas Alva Edison and Nikola Tesla. Previously the only way to produce electricity 
was by chemical reactions or using battery cells. Electricity generation at central power stations started in 1882, when a steam engine 
driving a dynamo at Pearl Street Station produced a DC current that powered public lighting on Pearl Street, New York. The new 
technology was quickly adopted by many cities around the world, which adapted their gas-fuelled street lights to electric power. Soon 
after electric lights would be used in public buildings, in businesses, and to power public transport, such as trams and trains. In the 
1880s the popularity of electricity grew massively with the introduction of the Incandescent light bulb.  With the introduction of many 
electrical inventions and their implementation into everyday life, the demand for electricity within homes grew dramatically. With this 
increase in demand, the potential for Profit was seen by many entrepreneurs who began investing into electrical systems to eventually 
create the first electricity public utilities. This process in history is often described as electrification.  

 
The earliest distribution of electricity came from companies operating independently of one another. A consumer would 

purchase electricity from a producer, and the producer would distribute it through their own power grid. As technology improved so 
did the productivity and efficiency of its generation. Inventions such as the steam turbine had a massive impact on the efficiency of 
electrical generation but also the economics of generation as well. This conversion of heat energy into mechanical work was similar to 
that of Steam engines, however at a significantly larger scale and far more productively. The improvements of these large-scale 
generation plants were critical to the process of centralised generation as they would become vital to the entire power system that we 
now use today. 
 

Throughout the middle of the 20th century many utilities began merging their distribution networks due to economic and 
efficiency benefits. Along with the invention of long-distance power transmission, the coordination of power plants began to form. 
This system was then secured by regional system operators to ensure stability and reliability. The electrification of homes began in 
Northern Europe and in the Northern America in the 1920s in large cities and urban areas. It wasn't until the 1930s that rural areas saw 
the large-scale establishment of electrification. 

 
Methods of electricity generation  

Several fundamental methods exist to convert other forms of energy into electrical energy. Utility-scale generation is 
achieved by rotating electric generators or by photovoltaic systems. A small proportion of electric power distributed by utilities is 
provided by batteries. Other forms of electricity generation used in niche applications include the triboelectric effect, the piezoelectric 
effect, the thermoelectric effect, and betavoltaics. 

 
The triboelectric effect (also known as triboelectric charging) is a type of contact electrification on which certain materials 

become electrically charged after they are separated from a different material with which they were in contact. Rubbing the two 
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materials with each other increases the contact between their surfaces, and hence the triboelectric effect. Rubbing glass with fur for 
example, or a plastic comb through the hair, can build up triboelectricity. Most everyday static electricity is triboelectric. The polarity 
and strength of the charges produced differ according to the materials, surface roughness, temperature, strain, and other properties.The 
triboelectric effect is very unpredictable, and only broad generalizations can be made. Amber, for example, can acquire an electric 
charge by contact and separation (or friction) with a material like wool. This property was first recorded by Thales of Miletus. The 
word "electricity" is derived from William Gilbert's initial coinage, "electra", which originates in the Greek word for amber, ēlektron. 
The prefix tribo- (Greek for ‘rub’) refers to ‘friction’, as in tribology. Other examples of materials that can acquire a significant charge 
when rubbed together include glass rubbed with silk, and hard rubber rubbed with fur. 

 
Piezoelectricity is the electric charge that accumulates in certain solid materials—such as crystals, certain ceramics, and 

biological matter such as bone, DNA, and various proteins—in response to applied mechanical stress. The word piezoelectricity 
means electricity resulting from pressure and latent heat. It is derived from the Greek word “piezein”, which means to squeeze or 
press, and ēlektron, which means amber, an ancient source of electric charge.The piezoelectric effect results from the linear 
electromechanical interaction between the mechanical and electrical states in crystalline materials with no inversion symmetry. The 
piezoelectric effect is a reversible process: materials exhibiting the piezoelectric effect also exhibit the reverse piezoelectric effect, the 
internal generation of a mechanical strain resulting from an applied electrical field. For example, lead zirconate titanate crystals will 
generate measurable piezoelectricity when their static structure is deformed by about 0.1% of the original dimension. Conversely, 
those same crystals will change about 0.1% of their static dimension when an external electric field is applied. The inverse 
piezoelectric effect is used in the production of ultrasound waves. The piezoelectric effect has been exploited in many useful 
applications, including the production and detection of sound, piezoelectric inkjet printing, generation of high voltage electricity, as a 
clock generator in electronic devices, in microbalances, to drive an ultrasonic nozzle, and in ultrafine focusing of optical assemblies. It 
forms the basis for scanning probe microscopes that resolve images at the scale of atoms. It is used in the pickups of some 
electronically amplified guitars and as triggers in most modern electronic drums. The piezoelectric effect also finds everyday uses, 
such as generating sparks to ignite gas cooking and heating devices, torches, and cigarette lighters. 

 
The thermoelectric effect is the direct conversion of temperature differences to electric voltage and vice versa via a 

thermocouple. A thermoelectric device creates a voltage when there is a different temperature on each side. Conversely, when a 
voltage is applied to it, heat is transferred from one side to the other, creating a temperature difference. At the atomic scale, an applied 
temperature gradient causes charge carriers in the material to diffuse from the hot side to the cold side. This effect can be used to 
generate electricity, measure temperature or change the temperature of objects. Because the direction of heating and cooling is 
affected by the applied voltage, thermoelectric devices can be used as temperature controllers. The term "thermoelectric effect" 
encompasses three separately identified effects: the Seebeck effect, Peltier effect, and Thomson effect. The Seebeck and Peltier effects 
are different manifestations of the same physical process; textbooks may refer to this process as the Peltier–Seebeck effect (the 
separation derives from the independent discoveries by French physicist Jean Charles Athanase Peltier and Baltic German physicist 
Thomas Johann Seebeck). The Thomson effect is an extension of the Peltier–Seebeck model and is credited to Lord Kelvin. Joule 
heating, the heat that is generated whenever a current is passed through a conductive material, is not generally termed a thermoelectric 
effect. The Peltier–Seebeck and Thomson effects are thermodynamically reversible, whereas Joule heating is not. 

 
A betavoltaic device (betavoltaic cell or betavoltaic battery) is a type of nuclear battery which generates electric current from 

beta particles (electrons) emitted from a radioactive source, using semiconductor junctions. A common source used is the hydrogen 
isotope tritium. Unlike most nuclear power sources which use nuclear radiation to generate heat which then is used to generate 
electricity, betavoltaic devices use a non-thermal conversion process, converting the electron-hole pairs produced by the ionization 
trail of beta particles traversing a semiconductor. Betavoltaic power sources (and the related technology of alphavoltaic power 
sources) are particularly well-suited to low-power electrical applications where long life of the energy source is needed, such as 
implantable medical devices or military and space applications. 

 
Photovoltaic effect 

The photovoltaic effect is the transformation of light into electrical energy, as in solar cells. Photovoltaic panels convert 
sunlight directly to DC electricity. Power inverters can then convert that to AC electricity if needed. Although sunlight is free and 
abundant, solar power electricity is still usually more expensive to produce than large-scale mechanically generated power due to the 
cost of the panels. Low-efficiency silicon solar cells have been decreasing in cost and multijunction cells with close to 30% 
conversion efficiency are now commercially available. Over 40% efficiency has been demonstrated in experimental systems. Until 
recently, photovoltaics were most commonly used in remote sites where there is no access to a commercial power grid, or as a 
supplemental electricity source for individual homes and businesses. Recent advances in manufacturing efficiency and photovoltaic 
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technology, combined with subsidies driven by environmental concerns, have dramatically accelerated the deployment of solar panels. 
Installed capacity is growing by around 20% per year led by increases in Germany, Japan, United States, China, and India. 

 
Electrochemistry 

Large dams, such as Hoover Dam in the United States, can provide large amounts of hydroelectric power. It has an installed 
capacity of 2.07 GW. Electrochemistry is the direct transformation of chemical energy into electricity, as in a battery. Electrochemical 
electricity generation is important in portable and mobile applications. Currently, most electrochemical power comes from batteries. 
Primary cells, such as the common zinc–carbon batteries, act as power sources directly, but secondary cells (i.e. rechargeable 
batteries) are used for storage systems rather than primary generation systems. Open electrochemical systems, known as fuel cells, can 
be used to extract power either from natural fuels or from synthesized fuels. Osmotic power is a possibility at places where salt and 
fresh water merge. 

 
In electricity generation, a generator is a device that converts motive power (mechanical energy) into electric power for use in 

an external circuit. Sources of mechanical energy include steam turbines, gas turbines, water turbines, internal combustion engines, 
wind turbines and even hand cranks. The first electromagnetic generator, the Faraday disk, was invented in 1831 by British scientist 
Michael Faraday. Generators provide nearly all of the power for electric power grids. 
 

The reverse conversion of electrical energy into mechanical energy is done by an electric motor, and motors and generators 
have many similarities. Many motors can be mechanically driven to generate electricity; frequently they make acceptable manual 
generators. 
 
 
  


