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ENERGY MANAGEMENT

 Energy Management encompasses a wide range 

of activities and expertise in the optimal use of 

energy. This includes the areas of:

 development of management 

strategies programmes and plans,

 implementation of techniques, technology and 

tools

 measurement, verification and control.





OBJECTIVES OF ENERGY MANAGEMENT

 Eliminating unnecessary energy use

 Improving the efficiency of needed energy use

 Buying energy at lower net prices

 Adjusting operations to allow purchasing energy

at lower prices



WHAT IS ENERGY AUDIT

 In the Indian Energy Conservation Act of 2001

(BEE 2008), an energy audit is defined as:

"The verification, monitoring and analysis of the

use of energy and submission of technical report

containing recommendations for improving

energy efficiency with cost-benefit analysis and

an action plan to reduce energy consumption."



ENERGY AUDIT-DESCRIPTION

 The energy audit is one of the first tasks to be performed in 
accomplishing an effective energy management program.  

 It is designed to improve the energy efficiency and reduce 
the energy operating costs of a facility. 

 The energy audit is sometimes called an energy surveyor 
an energy analysis, so that it is not confused with a 
financial audit.

 The term “audit” should be avoided if it clearly produces a 
negative image in the mind of a particular business, 
organization, or individual. 

 The audit process starts by collecting information about a 
facility’s operation and about its past record of utility bills.

 This data is then analyzed to get a picture of how the 
facility uses – and possibly wastes – energy, as well as to 
help the auditor learn what areas to examine to reduce 
energy costs.



CONTD….

 Specific changes – called Energy Conservation 

Measures (ECM’s) – are identified and evaluated 

to determine their benefits and their cost 

effectiveness. 

 These ECM’s are assessed in terms of their costs 

and benefits, and an economic comparison is 

made to rank the various ECM’s. 

 Finally, an Energy Action Plan is created where 

certain ECM’s are selected for implementation, 

and the actual process of saving energy and 

money begins.



OBJECTIVES OF ENERGY AUDIT

 an energy audit is usually conducted to

understand how energy is used within the plant

and to find opportunities for improvement and

energy saving.

 Sometimes, energy audits are conducted to

evaluate the effectiveness of an energy efficiency

project or program



TYPES OF ENEGRY AUDIT

Preliminary audit (Walk-through audit) 

 In a preliminary energy audit, readily-available
data are mostly used for a simple analysis of
energy use and performance of the plant.

 This type of audit does not require a lot of
measurement and data collection. These audits
take a relatively short time and the results are
more general, providing common opportunities
for energy efficiency.

 The economic analysis is typically limited to
calculation of the simple payback period, or the
time required paying back the initial capital
investment through realized energy savings



B) DETAILED AUDIT (DIAGNOSTIC AUDIT)

 For detailed (or diagnostic) energy audits, more detailed
data and information are required. Measurements and a
data inventory are usually conducted and different energy
systems (pump, fan, compressed air, steam, process
heating, etc.) are assessed in detail. Hence, the time
required for this type of audit is longer than that of
preliminary audits.

 The results of these audits are more comprehensive and
useful since they give a more accurate picture of the energy
performance of the plant and more specific
recommendation for improvements.

 The economic analysis conducted for the efficiency
measures recommended typically go beyond the simple
payback period and usually include the calculation of an
internal rate of return (IRR), net present value (NPV), and
often also life cycle cost (LCC).



TARGETED ENERGY AUDIT

 Targeted energy audits are mostly based upon 

the outcome of the preliminary audit results. 

They provide data and detailed analysis on 

specified target projects. 

 As an example, an organization may target its 

lighting system or boiler system or compressed 

air system with a view to bring about energy 

savings. 

 Targeted audits therefore involve detailed 

surveys of the target subjects/areas with analysis 

of the energy flows and costs associated with 

those targets.



TEN STEPS FOR AUDIT









ENERGY AUDIT INSTRUMENTS







ENERGY MANAGEMENT FOR

CLEANER PRODUCTION

 Cleaner Production means the reduction of pollution by means of pollution 
preventive measures applied to products and production processes.

Cleaner Production generates options for improvement in five categories: 

 Change of input materials;

 Technology change; Good operation practises; Product modification and on site re-
use and recycling.

 Cleaner Production options can reduce the material-, energy- and water 
consumption per product, and

 increase savings made on the costs of these natural resources. The costs for 
processing waste streams

 (including solid waste, wastewater, air emissions) will increase in the next future. 
Minimizing waste

 streams and a pro-active compliance with laws and regulations can save money. 
And last but not least,

 most often with environmental measures, the efficiency of production processes 
will increase as well,resulting in higher levels of production output, or improvement 
of the product quality.

 Cleaner Production can be approached in four phases: planning and organisation; 
assessment; feasibility analysis; implementation and sustaining.



Cleaner Production measures can be taken in 5 categories:

 Change of input materials;

 Technology change;

 Good operation practices;

 Product modification;

 On site re-use and recycling.



Cleaner Production usually:

 Reduces long-term liabilities which companies can face many years after

pollution has beengenerated or disposed at a given site;

 Increases profitability;

 Lowers production costs;

 Enhances productivity;

 Provides a rapid return on any capital or operating investments required;

 Increases product yield;

 Leads to the more efficient use of energy and raw materials;

 Results in improved product quality;



 Increases staff motivation;

 Relies on active worker participation in idea generation and 

implementation;

 Reduces consumer risks;

 Reduces the risk of environmental accidents;

 Is supported by employees, local communities, customers and the 

public.

Cleaner Production often:

 Avoids regulatory compliance costs;

 Leads to insurance savings;

 Provides enhanced access to capital from financial institutions and 

lenders;

 Is fast and easy to implement;

 Requires little capital investment.



APPROACH FOR CLEANER PRODUCTION



PRACTICES FOR CLEANER PRODUCTION

1. Good housekeeping 

 take appropriate managerial and operational actions to prevent: 

 - leaks 

 - spills 

 - to enforce existing operational instructions 

2. Input substitution 

 substitute input materials 

 - by less toxic 

 - or by renewable materials 

 - or by adjunct materials which have a longer service life-time in production 



3. Better process control 

 modify: 

 - operational procedures 

 - equipment instructions and process record keeping in order  to run the 

processes more efficiently  and at lower waste and emission  generation 

rates 

4. Equipment modification 

 modify the existing production equipment and utilities in order: 

 - run the processes at higher efficiency 

 - lower waste and emission generation rates 



BENEFITS OF CLEANER PRODUCTION



APPLICATION OF RENEWABLE ENERGY, APPROPRIATE

TECHNOLOGIES.

 Wind energy A wind turbine produces power by 

converting the force of the wind (kinetic energy) 

acting on the rotor blades (rotational energy) into 

torque (turning force or mechanical energy). This 

rotational energy is used either within a 

generator to produce electricity or, perhaps less 

commonly, it is used directly for driving 

equipment such as milling machines or water 

pumps (often via conversion to linear motion for 

piston pumps). Water pumping applications are 

more common in developing countries



 wind energy systems are classified in three 

categories: 

grid-connected electricity generating, stand-alone 

electricity generating (often subdivided into 

battery-based or autonomous diesel, the later 

having automatic start-up when the wind speed 

falls, although diesel generators may also be used 

within stand-alone battery systems) and 

mechanical systems. 



 Solar energy Solar energy technologies can be 

loosely divided into two categories: solar thermal 

systems and solar electric or photovoltaic (PV) 

system



APPLICATIONS



 Bioenergy

Bioenergy is a general term that covers energy derived from a wide variety of
material of plant or animal origin. Strictly, this includes fossil fuels but, generally,
the term is used to mean renewable energy sources such as wood and wood
residues, agricultural crops and residues, animal fats, and animal and human wastes,
all of which can yield useful fuels either directly or after some form of conversion.
There are technologies for bioenergy using liquid and gaseous fuel, as well as
traditional applications of direct combustion.

The conversion process can be physical (for example, drying, size, reduction or
densification), thermal (as in carbonization) or chemical (as in biogas production).
The end result of the conversion process may be a solid, liquid or gaseous fuel and
this flexibility of choice in the physical form of the fuel is one of the advantages of
bioenergy over other renewable energy sources. The basis for all these applications
is organic matter, in most cases plants and trees. There is a trend towards
purposefully planted biomass energy crops, although biomass can also be collected
as a by-product and residue from agricultural, forestry, industry and household
waste. Bioenergy can be used for a great variety of energy needs, from heating and
transport fuel to power generation.



APPLICATION



 Hydro

Hydropower is the extraction of energy from falling water
(from a higher to a lower altitude) when it is made to pass
through an energy conversion device, such as a water
turbine or a water wheel. A water turbine converts the
energy of water into mechanical energy, which in turn is
often converted into electrical energy by means of a
generator. Alternatively, hydropower can also be extracted
from river currents when a suitable device is placed
directly in a river. The devices employed in this case are
generally known as river or water current turbines1 or a
“zero head” turbine. This module will review only the
former type of hydropower, as the latter has a limited
potential and application.



 Geothermal

Geothermal is energy available as heat emitted from within the
earth, usually in the form of hot water or steam. Geothermal heat
has two sources: the original heat produced from the formation
of the earth by gravitational collapse and the heat produced by
the radioactive decay of various isotopes. It is very site
dependent as the resource needs to be near surface and can be
used for heating and power generation purposes. High
temperature resources (150° C+) can be used for electricity
generation, while low temperature resources (50-150° C) can be
used for various direct uses such as district heating and industrial
processing. Since the earth’s crust is continuously emitting heat
towards its surface at a rate of 40 million megawatts, geothermal
is in principle an inexhaustible energy source, with the centre of
the earth having cooled down by only about 2 per cent over the
earth’s lifetime of about 4 billion years.










