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UNIT-1
INTRODUCTION TO ENERGY AUDITING

1.1 BASIC TERMS & DEFINITIONS

Term Definition

Energy Energy is the quantitative property that must be
transferred to an object in order to perform work
on, or to heat, the object.

Energy Audit Energy Audit is defined as "the verification,
monitoring and analysis of use of energy including
submission  of  technical report  containing
recommendations for improving energy efficiency

with cost benefit analysis and an action plan to reduce

energy consumption".

Energy Conservation Energy conservation is a process used to reduce the
guantity of energy that is used for different purposes.
This practice may result in increase of

financial capital, environmental value, national and

personal security, and human comfort.

Energy Index The energy index is the figure obtained when the

energy use is divided by the production out put

Cost Index Cost index is defined as the cost of energy divided

by the production output.




Pie Chart Energy usage is plotted on a circular chart where the
quantity of a particular type is represented as a segment
of a circle. The size of a segment being

proportional to the energy consumption using a
particular fuel relative to the total fuel usage

Sankey Diagrams The width of the banda are directly proportional to the
energy production, utilization and losses. The primary
energy sources are gas, electricity and oil(for steam
generation in thermal power plants) and represents the
energy inputs at the left hand

side of the sankey diagram

Load Profiles A load profile is a graph of the variation in the electrical

load versus time.

Energy

Energy is a property of objects which can be transferred to  other  objects or
converted into different forms, Generally the "ability of a system to perform work" is a common

description. In Sl units, energy is measured in joules.

There are many other definitions of energy, depending on the context, such as thermal
energy, radiant energy, electromagnetic, nuclear, etc., where definitions are derived that are the most
convenient. Common energy forms include the kinetic energy of a moving object, the potential
energy stored by an object's position in a force field (gravitational, electric or magnetic), the elastic
energy stored by stretching solid objects, the chemical energy released when a fuel burns, the radiant
energy carried by light, and the thermal energy due to an object's temperature. All of the many

forms of energy are convertible to other kinds of energy.

Energy Transformation

Energy may be transformed between different forms at various efficiencies. Items that
transform between these forms are called transducers. Examples of transducers include a battery,
from chemical energy to electric energy; a dam: gravitational potential energy to kinetic energy of
moving water (and the blades of a turbine) and ultimately to electric energy through an electric

generator; or a heat engine, from heat to work.
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Conservation of energy

According to conservation of energy, energy can neither be created (produced) nor destroyed
by itself. It can only be transformed. The total inflow of energy into a system must equal the total
outflow of energy from the system, plus the change in the energy contained within the system.
Energy is subject to a strict global conservation law; that is, whenever one measures (or calculates)
the total energy of a system of particles whose interactions do not depend explicitly on time, it is

found that the total energy of the system always remains constant.
1.2 Classifications of Energy

Energy can be classified into several types based on the following criteria:
e Primary and Secondary energy
e Commercial and Non commercial energy

* Renewable and Non-Renewable energy

Energy Strategy
In order to achieve energy conservation a proper planning i.e strategies are to be made and

by implementing them we can conserve energy

The following are the strategies

e Short term or immediate strategy
e  Medium term strategy
e Long term strategy

Bureau of Energy Efficiency (BEE):
e The mission of Bureau of Energy Efficiency is to institutionalize energy efficiency
services, enable delivery mechanisms in the country and provide leadership to energy
efficiency in all sectors of economy. The primary objective would be to reduce energy
intensity in the Indian Economy.
e The general superintendence, directions and management of the affairs of the Bureau is
vested in the Governing Council with 26 members. The Council is headed by Union

Minister of Power and consists of members represented by Secretaries of various line
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Ministries, the CEOs of technical agencies under the Ministries, members representing
equipment and appliance manufacturers, industry, architects, consumers and five power
regions representing the states. The Director General of the Bureau shall be the ex-officio
member-secretary of the Council.

e The BEE will be initially supported by the Central Government by way of grants through
budget, it will, however, in a period of 5-7 years become self-sufficient. It would be
authorized to collect appropriate fee in discharge of its functions assigned to it. The BEE
will also use the Central Energy Conservation Fund and other funds raised from various
sources for innovative financing of energy efficiency projects in order to promote energy

efficient investment.
1.3 Energy Situation -World
The primary energy sources that are available on the earth and most of the civilization depends on are :
1) Qil,
2) coal
3) Gas
4) Electricity and

5) Nuclear Energy
1.4 Energy Audit

Definition

As per the Energy Conservation Act, 2001, Energy Audit is defined as "the verification,
monitoring and analysis of use of energy including submission of technical report containing
recommendations for improving energy efficiency with cost benefit analysis and an action plan to

reduce energy consumption".

Types of Energy Audit
Energy Audit can be classified into the following two types.
i) Preliminary Audit

ii) Detailed Audit



14.1.Codes, Standards and Legislation :

Codes, standards, and regulations are developed, maintained, and promoted by regulatory

agencies, engineering societies, trade organizations, and private companies. Aggregators and other

distributors of standards and codes disseminate them. Libraries, websites, mail order outlets, and the

issuing organizations themselves are sources from which to obtain both engineering and manufacturing

codes, standards, and regulations.

1.4.2 Energy Audit Instruments

The requirement for an energy audit such as identification and quantification of energy

necessitates measurements; these measurements require the use of instruments. These instruments

must be portable, durable, easy to operate and relatively inexpensive. The parameters generally

monitored during energy audit may include the following:

Basic Electrical Parameters in AC &DC systems — Voltage (V), Current (I), Power factor,

Active power (kW), apparent power (demand) (kVA), Reactive power (KVAr), Energy consumption

(kWh), Frequency (Hz), Harmonics, etc.

Parameters of importance other than electrical such as temperature & heat flow, radiation, air

and gas flow, liquid flow, revolutions per minute (RPM), air velocity, noise and vibration, dust

concentration, Total Dissolved Solids (TDS), pH, moisture content, relative humidity, flue gas

analysis — CO2, 02, CO, SOx, NOx, combustion efficiency etc.

IMPORTANT QUESTIONS

1

2)
3)
4)
5)
6)
7)
8)
9

Explain in brief about the electrical energy consumption and conservation in India
and in the world

Discuss energy situation in world and in India

Discuss briefly about the electrical energy conservation with suitable examples
Explain in detail about energy consumption

Discuss about codes, standards and legislations

Explain in detail about energy conservation schemes with necessary examples
What is energy audit? Explain the different types of audit in detail

Explain different types of instruments employed for energy audit results

Briefly illustrate the points for the presentation of energy audit



