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Energy Conversion 

 Energy is defined as "the ability to do work." In this 

sense, examples of work include moving something, 

lifting something, warming something, or lighting 

something. The following is an example of the 

transformation of different types of energy into heat and 

power. 

                           

  

 

Figure adopted from https://beeindia.gov.in/sites/default/files/1Ch2.pdf.  

 



It is difficult to imagine spending an entire day without 

using energy. We use energy to light our cities and 

homes, to power machinery in factories, cook our food, 

play music, and operate our TV. 

 

Grades of Energy 

High-Grade Energy  

Electrical and chemical energy are high-grade energy, 

because the energy is concentrated in a small space. 

Even a small amount of electrical and chemical energy 

can do a great amount of work. The molecules or 

particles that store these forms of energy are highly 

ordered and compact and thus considered as high grade 

energy. High-grade energy like electricity is better used 

for high grade applications like melting of metals rather 

than simply heating of water.  



 

 Low-Grade Energy  

Heat is low-grade energy. Heat can still be used to do 

work (example of a heater boiling water), but it rapidly 

dissipates. The molecules, in which this kind of energy is 

stored (air and water molecules), are more randomly 

distributed than the molecules of carbon in a coal. This 

disordered state of the molecules and the dissipated 

energy are classified as low-grade energy.  

Electrical Energy  

i. It is an essential gradient for the industrial and all-

round development of any country it is preferred due 

to the following advantages: 

ii. Can be generated centrally in bulk.  

iii. Can be easily and economically transported from 

one place to another over long distances.  



iv. Losses in transport are minimum. 

v. Can be easily sub-divided. 

vi. Can be adapted easily and efficiently to domestic 

and mechanical work. 

Electrical energy is attained, conventionally, by 

conversion from fossil fuels (coal, oil, natural gas), the 

nuclear and hydro sources. Heat energy free by 

burning fossil fuels or by fusion of nuclear material is 

converted to electricity by first converting heat energy 

to the mechanical form through a thermos cycle and 

then converting mechanical energy through generators 

to the electrical form.  

Thermo-cycle is basically a low efficiency process 

highest efficiencies for modern large size plants range 

up to 40%, while smaller plants may have considerably 

lower efficiencies. The earth has fixed non-replenish 

able resources of fossil fuels and nuclear materials. 



Hydro-energy, though replenishable, is also limited in 

terms of power. 

Basics Electric current is divided into two types: 

Directional Current (DC) and Alternating Current (AC). 

 Directional (Direct) Current  

A non-varying, unidirectional electric current (Example: 

Current produced by batteries)  

Characteristics:  

• Direction of the flow of positive and negative charges 

does not change with time  

• Direction of current (direction of flow for positive 

charges) is constant with time 

 • Potential difference (voltage) between two points of the 

circuit does not change polarity with time. 

Alternating Current 

 



A current which reverses in regularly recurring intervals 

of time and which has alternately positive and negative 

values, and occurring a specified number of times per 

second. (Example: Household electricity produced by 

generators, Electricity supplied by utilities.) 

Characteristics:  

·Direction of the current reverses periodically with time 

·Voltage (tension) between two points of the circuit 

changes polarity with time. 

·In 50 cycle AC, current reverses direction 100 times a 

second (two times during one cycle) 

 

Power 

 Any physical unit of energy when divided by a unit of 

time automatically becomes a unit of power. However, it 

is in connection with the mechanical and electrical forms 



of energy that the term "power is generally used. The 

rate of production or consumption of heat energy and to 

a certain extent of radiation energy is not ordinarily 

thought of as power. Power primarily to the mechanical 

work and electrical energy. Therefore, power can be 

defined as the rate of flow of energy and can state that a 

power plant is a unit for production and delivery of flow 

of electrical energy. 

 In common usage, a machine or assemblage of 

equipment that produces and delivers a flow of 

mechanical or electrical energy is a power plant. Hence, 

an internal combustion engine is a power plant, a water 

wheel is a power plant, etc. However, what we generally 

mean by the term is that assemblage of equipment, 

permanently located on same chosen site which receives 

raw energy in the form of a substance capable of being 



operated on in such a way to produce electrical energy 

for delivery from the power plant. 
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