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l. Introduction

An energy audit is a survey in which the study of energy flows for the purpose of

conservation is examined at an Organization. [t refers to a technique or system that seeks to

reduce the amount of er-rergy used in the Organization without impacting the output. The

audit includes suggestions of alternative means and methods for achieving energy savings to

a greater extend. Conventionally, electrical energy is generated by means of fossil fuels,

hydraulic and wind. The availability of fbssil fuels and their depletion rate, insist the need for

alternate energy systems and conservation of electric energy. [n general, the prime aim of an

energy auditing and management of encrgy consumption is to provide goods or services at

the lower cost and with the least amount of environmental impact (Backlund and Thollander,

2019). The necessity of an energy audit is to identify the savings potential and cost reducing

methods, analyze the ways in which fuel is used, where, the waste occurs and find the scope

lor improvement.

An energy audit is proposed and conducted to ensure that energy saving practices these

audits are intplemented and lbllowed in Educational Institutions and Industria[ sectors in a

sustainable way. Preparation and complelion of a questionnaire, physical examination of the

campus, observation and examination of documentation, key person interviews, data analysis,

measurements and suggestions are all key ideas involved in the auditing process. Energy

audit has several useful facts such as energy savings potentia[, energy management, finding

alternatives. etc. (Cabreraet a\.,2020) Withthese facts in mind, the audit's specific objectives

are to assess the competence ol the sustainability management and control system, as well as

the deparlments' compliance with applicable rules, policies and standards. It has the potential

to have a significant influence on the organization's operational cost as well as the

environmental impact (Singhel ul., 201 6).

Energy Conservation lluilding Code (ECBC) is established in the year 2Ol7 which

provides minimum requirements fbr tlre energy-efficient design and construction of buildings

across lndia. It also provides two additional sets of incremental requirements for buildings to

achieve enhanced levels of energy efficiency that go beyond the minimum requirements

(Gnanamangaiet a|..201S). Bureau of Energy El'ficiency (BEE) came into force fiom the

year 2002 towards the implementation of energy saving practices in an organization. Energy-

efficiency labels are inforntation aft'ixed to nranufactured products and usually communicate

the product energy performance (lngle,20I4).BEE has developed a scheme for energy

efficiency labeling of buildings coinciding with the slar ratings of the building at accelerating

energy efficiency activities. BIIE Star Rating Scheme is based on actual performance of the

building in terms of specific energy usage tcrmed as 'Energy Performance Indicator' by

means of star ratings labellcd items used (Mishraand and patel.20l6).
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Energy audit Programme provides aid in maintaining a focus on energy price

variations, energy supply availability and efficiency, determining an appropriate energy mix,

identifying energy-saving technology, retrofitting for energy-saving equipment and so on. In

general, an energy audit process dealt with the driving conservation concepts into reality by

giving technically possible solutions within a specified time limit while also considering the

economic and other organizational issues (Asnani and Bhawana,2015). It also dealt with the

uncover ways to cut operating expenses or reduce energy use per unit of production in terms

of savings. It serves as a "benchmark" (reference point) for managing energy in the

organization fbr planning more energy- efficient use across the board (Cabreraer a|.,2020).

2. Aims and Objcctives of an Energy Audit

An energy audit is a useful tool for developing and implementing comprehensive

energy management plans of an Organization. The aim of an energy audit is to identify the

energy efficiency. conservation and savings opportunities at the premises of the audit sites in

a systematic manner. The audit process is carried out as per the following.

o Review of energy saving opporlunities and measures implemented in the audit sites.

o Identification of energy conservation measures and saving opportunities.

o Implementation of alternative energy resources for energy saving opportunities and

decision making in the f-reld of energy management.

o Creating awareness among the stakeholders on encrgy conservation and

utilization.

o Providing technical information on how to build an energy balance as well as guide

them to manage particular applications

o Suggest the energy saving opportunities and implementing the energy

management practices to the organizations.

3. Procedures followed in an Energy Audit

In order to conduct an energy audit, several methods are adopted in the audit sites.

The balance of total energy ir-rputs with total energy outputs and identification of all energy

streams in a facility are noted. The amount of energy used by each of its energy streams are

calculated as per the methodology mentioned in the Manual of Gnanamangai et al. (2018).

The top three operating expenses of the organization are typically observed to be energy

(both electrical and thermal), labor and materials. When the cost or prospective cost savings

in each of the above components are considered, energy always wins, and the energy

management task becomes a key cost reduction area.

The energy audit assisted in better understanding on how energy and fuel are used in

the organization as well as identifying waste l'actors and develops e n e r g y savings

opportunities. Finally after the audit process, the energy audit included suggestions for
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energy cost reduction, preventive maintenance and quality control activities, all of which are

critical for the utility operations in the audit.

3.1. Physical verification of loads and sources installed in the Campus

Tl're audit involved visiting the campus and physical verification of the loads and

sources installed. The entire campus is divided into different sections and those sections are

audited in which electrical fittings and energy supply are monitored. The production process

flow is studied and electricity consumption are measured. Location of the electrical

machines, conditions of them and their accessories are inspected through physical verification

is observed as per the regulation of Indian Green Building Council (IGBC,20l8) and World

Green Building Council (WGBC,20l8). The energy bill from the supply utility company

(Example: Tamil Nadu Electric Generation and Distribution Corporation Limited, Chennai) is

audited and assessed for the load demand requirement and efficient consumption of energy.

Stakeholders are interacted with the scope for improvement and energy management during

the audit. Potential areas in which the scope of energy conservation and saving opportunities

available in the current context have been identified and suggested for implementation to the

organization.
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4. Energy Audit Process

Energy audit is a sequence of tasks perfbrmed in.a planned manner. It requires discussion,

survey. collection of data, analysis, and reporting.

ower Panel Board, Switch Control and Audio liquipment's in oP College



4.1. Steps involved in an Energy Audit

Step 1: Opening meeting among the audit leam and audits

Step 2: Planning and organizing the energy audit

Step 3: Conduct a walk-through audit at different sites Step 4:

Macro data collection and observation

Step 5: Analysis of data collected from the organization

Step 6: Best practices followed in the organization towards energy savings Step 7:

Recomrnendations for further improvement

Step 8: Exit meeting after the audit to discuss about the audit findings

4.2. Systems studied during the energy audi

o Physical verification of lighting, f'an, ventilators load fixtures.

o Verification of installed energy efllcient systems.

o lnspection of Generators, Uninlerrupted power supply machines.

o Inspect and verify the maintenance aspects of installed Generators and additional

backup power sources.

o Analyze the electricity consumption through the supply utility company (Example:

Tamil Nadu Electric Generation and Distribution Corporation Limited, Chennai).

o Review the potential usage of alternative energy resources.

o Review the energy conservation awareness among the stakeholders for optimum use of

electricity and its savings.

4.3. Planning and organizing the audit

Planning and orgarrizing are tl-re integral part of the energy audit. An initial visit to the

audit sites is organized and the areas to be inspected are listed. Following the listing,

information on the energy consumption of various blocks in the recent past is obtained, and a

planned analysis is carried out.

4.4. Walk-through Audit

Simple audil, screening audit or visual audit are the other names, by which walk-

through aLrdits are addressed. The main purpose of the walk-through audit is to obtain general

information about the sites in which electrical energy is being used at the maximum. More

specific information has been obtained fron-r the maintenance and operational people during

the time walk-through audit. It also included a walk-through of the facility to become familiar

with the building's operation and a brief evaluation of tacility utility bills (amount paid fbr

electricity) and other operating data. During the audit the primary problem areas are

discovered.
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4.5. Macro Data collection and observation

Current level operation and practices within the campus are assessed and then the data

regarding the number of electrical loads connected in each section are collected. The power

ratings of each component and their respective hours of operation are also observed and

documented for preparing the recommendations to the organization.

4.6. Measurements in Encrgy Audit

An energy audit required measurements, such as the energy identification and

quantification, and these quantities necessitate the instruments used in a consistent way. Some

of the basic electrical parameters are monitored during the energy audit such asVoltage (V),

Current (l), Power f-actor, active power (kW), apparent power (demand in kVA), reactive

power (kVAR), energy consumption (kWH), frequency (Hz), harmonics, illumination level,

etc.

5. About the C)rganization

With a view to providing higher education to all, Government Arts and Science

College at Sathyarnangalam was established by the Government of Tamilnadu in the year

2016. The College began its educationaljourney with 4 Under Graduate programmes, now it

is emerging as the one of the top colleges in llrode District.

It is a Co-Educational Arts and Science College, affiliated to the Bharathiar

University, Coimbatore. Also, it is recognized under 2(f) and l2(B) of UGC act 1956 by

University Grants Commission, New Delhi. Our college has an intellectual capital of more

than 54 academically well experienced teaching liaternity amongst 46 faculty members are

doctorates and they cater to the needs of 1040 students on roll.

The Training and Placement Cell in the college functions effectively in providing

various placement oriented training, value added programmes, company specific training to

make them employable in the top MNCs. Every year. more than 40% placement

opportunities are achieved. Apart from the placement cell, the Career Guidance Cell,

Entrepreneurship Development Cell play vital role in fulfilling needs of the student

community. The Government provides scholarships every year to all the girls students who

have studied in the government schools and economically povered. It creates opportunities

for many students to excel in education who belong to socially economically weaker section.

The College firmly believes that the blend of discipline and education will make the students

enter the present phenomenon with the flying colours.
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7. Observations of the llnergy Audit

7.1. tr'acilities visited during the Energy Audit:

Table 1.F'acilities visited during the Energy Audit

Date Sections where Energy Audits were conducted

09-02-2023

Main Block

Power Control Panels

Faculty Rooms

Classrooms

Auditoriun-r

[.aboratories

Sump and pumps.

I- ibrarl,

In the sections. the services offered are monitored, verified and analyzed on the

aspects of energy consumption. In all these areas lighting systems forms the major consumer

of electrical energy. Three phase electricity service connections available in the campus are

provided by Tamil Nadu Generation and Distribution Corporation Limited (TANGEDCO

Service Number: 043540042505). The electricity consumption charges are audited and

studied for the load demand requirement and efficient consumption of energy. Stake holders are

interacted and the scope for improvement has been discussed. Potential areas in which scope

of energy conservation and saving opportunities available have been identified and suggested

for implementation.

7.2. Systems Studied during the audit

1. I-ighting fixtures are verified physically.

2.Installation of energy efficient lighting systems is verified.

3. Verified the installed saf-ety systems.

4. Installed power backup systems (Generators and UPS) are verified on the aspect of

maintenance.

5. Electricity consumption through the TANGEDCO bills were analyzed.

6. Reviewed the energy conservation awareness among the stake holders for

optimum use of electricity and its savings.
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7.3. Energy Consumption and Cost Profile

The following chart shows the profile of energy consumed and the cost for one year by

the college stake holders.
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7.4. Power supply and

Sanctioned MD

Generator

Equipment Transformer

: 140 kVA
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S.No Equipment/ Utility Rating/

Capacity

Quantity

I Tube Lights 40Wand28W 210

2. Fan 60w 147

t2

Table 2. Major Equipment

8. Best Practices followed in the Organization

Electrical wires, switch boxes and stabilizers were properly covered without any

damage which will cause any problems to the staff and student members.

Installed automatic switches with sensors.

Most of places, sign board of 'Switch ON' and 'Switch OFF' are kept towards saving

energy measures to the stakeholders.

Air Ventilation and Day lighting facilities were made at Indoor and Outdoor

seminar halls, auditorium and stadium for vigorous air circulation..

Adaptatiorr of drip irrigation to minimize the energy potential.

Energy efficient appliances were used

Saving Energy by Lrsing solar panel

Power distribution and Sign Board for energy savings at our college campus

9. Recommendations for improving the energy efficiency and energy conservation

The energy audit included suggcstions for energy cost reduction, preventive

maintenance and quality control activities. all of which are crilical fbr utility operation in the

audit sites. The suggestions and recommendations are as follows

o Recommended to flt HVLS Fans and Exhaust fans in the auditorium fbr proper

ventilation

a

a

a

a

a
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Suggested to prolect all Transfbrmer. Generators and IJPS with fencing and keep the

awareness boards and safety signs on 'Dangers' and 'Warnings, etc.

Advised to cover electrical wires, switch boxes, inverters, and stabilizers not to cause

any problem to the staff and student members

Advised to replace old generation computers and TVs with LED monitors and old

incandescent (tungslen) bulbs with I-ED lights and install automatic street solar

lights.

Instructed to replace Overhead Projectors with LCD projectors to reduce the power

consumption.

o Suggested to install more Roof top solar power plants

. Optimal water usage and temperature settings may be used which are coming under

automatic process towards energy savings

10. Conclusion

Considering the fact that the organizalion is a well-established, long time run

establishment with good reputation, there is significant scope for conserving energy and

make the campus as self--sustained in it. The energy conservation initiatives taken up by the

institution are substantial. Few recommendations, in addition, can further improve the energy

savings of the college. This may lead to the prosperous future in context of Green Campus

&thus sustainable environment and community development.
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