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Energy: It is the capability to produce motion, force, 

work, change in shape, change in form etc. In other 

words Energy is the ability to do work and work is the 

transfer of energy from one form to another. Energy is 

what we use to manipulate the world around us, 

whether by exciting our muscles, by using electricity, or 

by using mechanical devices such as automobiles. 

Energy comes in different forms - heat (thermal), light 

(radiant), mechanical, electrical, chemical, and nuclear 

energy. Energy exists in several forms such as: 

 Chemical energy  

 Nuclear energy  

 Mechanical energy  

 Electrical energy 

 Internal energy  

 Bio-energy in vegetables and animal bodies 

 Thermal energy etc. 



Energy science 

 It focusses attention on the 'energy' and 'energy 

transformations' involved in the various other branches 

of science to National economy and civilization  

Energy technology 

 It is the applied part of energy sciences for work and 

processes, useful to human society, nations and 

individuals. Energy technologies deal with plants and 

processes involved in the energy transformation and 

analysis of the useful energy (exergy) and worthless 

energy. Energy technology co-relates various sciences 

and technologies. Energy technology deals with the 

complete energy route and its steps such as: 

(i) Exploration of energy resources; discovery of 

new resources;  



(ii) Extraction or tapping of renewable or growing 

of bio-farms;  

(iii) Processing;  

(iv) Intermediate storage;  

(v) Transportation/Transmission;  

(vi) Reprocessing 

(vii) Intermediate stage;  

(viii) Distribution;  

(ix) Supply;  

(x) Utilization, conservation, receiving. 

 

Characteristics of Energy 

Energy possesses the following characteristics: 

1. It can be stored. 

 2. It can neither be created nor destroyed.  

3. It is available is several forms.  



4. It does not have absolute value.  

5. It is associated with a potential. Free flow of energy 

takes place only from a higher potential to a lower 

potential.  

6. It can be transported from one system to other 

system or from one place to another place.  

7. The energy is measured in Nm or in joules. 

 The forms of energy are graded as per their availability 

or energy content. The total mass and energy in the 

closed system remains unchanged (as per law of 

conservation of energy). 

 

Energy and Thermodynamics 

"Thermodynamics" is a branch of energy which deals 

with conversion of heat into work or vice versa: 



- More than 30 per cent energy conversion processes 

involve thermodynamics, while more than 30 per cent 

energy conversion processes involve electromagnetic 

energy and more than 30 per cent involve chemical 

energy.  

In most of the energy conversion processes, First law 

and Second law of thermodynamics are applicable: 

 First law of thermodynamics relates to 

conservation of energy and throws light on concept 

of internal energy.  

 Second law of thermodynamics indicates the limit 

of converting heat into work and introduces the 

principle of increase of entropy. 

Following statements are based on this law: - 

Spontaneous processes are irreversible. 



The internal energy of the environment is worthless 

for obtaining useful work. 

All forms of energy are not identical with reference to 

useful work. - Every energy conversion process has 

certain 'losses' 

Energy Parameters 

In order to conserve fuel, it is imperative development 

with minimum energy consumption. Conserve fuel, it is 

imperative to adopt measures for maximizing 

economic. 

 

1. Energy intensity: 

The term 'energy intensity' is defined as energy 

consumption per unit of Gross National Product (GNP). 

When the per unit energy consumption for the 

production of energy intensive raw materials, like steel 



and aluminum, is reduced, there may be a marginal fall 

in energy (GNP ratio) with continuation of the 

downward trend. Developed countries have reduced 

energy intensity', resulting in less energy consumption 

and at the same time achieving higher production. 

2. Energy-GDP elasticity: It is defined as the 

percentage growth in energy requirement for 1% 

growth in GDP. The lower the value of elasticity, the 

higher is the overall efficiency. The value of elasticity 

for the developed countries ranges from 0.8 to 1.0 

whereas for India it is about 1.2. 

 Energy Planning It is an essential management tool 

that decides various activities in advance with 

reference to resources and time frame. This includes 

forecasts, budget, infrastructure, technology, planning 

etc. The energy policies are framed for the purpose of 



energy planning and to be followed by the higher to 

lower hierarchy level.  

Energy planning includes the following steps: 

a. To collect data. 

b. To evaluate trends 

c. To determine demand. 

d. To determine availability of resources. 

e. To plan entire energy route for each sector 

- Exploration/Extraction Conversion  

- Processing/By product/Cleaning 

 - Storage/Transport or Transmission 

- Distribution/Supply.  

f. To evaluate economic viability and decide 

tariff/rates. 

g. To formulate short-term/mid-term/long-term 

plans. 
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