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1. INTRODUCTION

 

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

conservation is examined at an organization. It refers to a technique or system that seeks to reduce 

the amount of energy 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 fossil fuels and their depletion rate, insist the need for alternate energy systems and 

conservation of electric energy. Energy audit programme provide 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. 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 for planning more energy 

efficient use across the board. 



 

2. NEED OF ENERGY AUDIT 
 

Energy has the highest potential for cost reduction, and thus the energy audit becomes a crucial 

exercise. Energy Audit will help to understand more about the ways energy and fuel are used 

in any industry, and help in identifying the areas where waste can occur and where scope for 

improvement exists. 

 
The Energy Audit would give a positive orientation to the energy cost reduction, preventive 

maintenance and quality control programmes which are vital for production and utility and 

activities. Such an audit programme will help to keep focus on variations which occur in the 

energy costs, availability and reliability of supply of energy, decide on appropriate energy mix, 

identify energy conservation technologies, retrofit for energy conservation equipment etc. 

 

In general, Energy Audit is the translation of conservation ideas into realities, by lending 

technically feasible solutions with economic and other organizational considerations within a 

specified time frame. The primary objective of Energy Audit is to determine ways to reduce 

energy consumption per unit of product output or to lower operating costs. 

3. M AND OBJECTIVE 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. 

1) Review of energy saving opportunities and measures implemented in the audit sites. 

2) Identification of additional various energy conservation measures and saving 

opportunities. 

3) Implementation of alternative energy resources for energy saving opportunities and 

decision making in the field of energy management. 

4) Providing a technical information on how to build an energy balance as well as guidance 

to be sought for particular applications. 

 

 



 

 

 

 

5) Detailed analysis on the calculation of energy consumption, analysis of latest electricity 

bill of the campus, understanding the tariff plan provided by the central and State 

Electricity Board 

6) Use of bulb and tube lights, fans, air conditioners, equipment and instruments installed 

in the organization 

(for example- 60-watt bulb x 4hours x number of bulbs = kwh). 
 

4. PROBLEM STATEMENT – INCREASING GLOBAL CARBON FOOTPRINT 

 
 

#What is a carbon footprint? : A carbon footprint is the total amount of greenhouse gases 

(including carbon dioxide and methane) that are generated by our actions. 

 
The average carbon footprint for a person in the United States is 16 tons, one of the highest rates 

in the world. Globally, the average carbon footprint is closer to 4 tons. To have the best chance 

of avoiding a 2℃ rise in global temperatures, the average global carbon footprint per year needs 

to drop to under 2 tons by 2050. 

 
Lowering individual carbon footprints from 16 tons to 2 tons doesn’t happen overnight! By 

making small changes to our actions, like eating less meat, taking fewer connecting flights and 

line drying our clothes, we can start making a big difference. 



 

 
5. METHODOLOGY 

 

 

In order to conduct an energy audit, several methods are adopted in the audit sites in which walk-

through audit is conducted. The balance of total energy inputs with total energy outputs and 

identification of all energy streams in a facility are taken into account. The amount of energy used 

by each of its energy streams are calculated. 

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

(Both electrical and thermal), labour and materials. During the audit, physical verification of 

Lighting, Ceiling, Table and Exhaust Fans, A/C machines, verification of installed energy 

efficient system’s capacities are carried out. Inspection of 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 how energy and fuel are used in the Organization as well as identifying waste 

factors and development. potential towards energy savings opportunities. Finally, after the 

audit process, the energy audit included suggestions for energy cost reduction, preventive 

maintenance and quality control activities, all of which are critical for the utility operations in 

the auditee (Organization). The 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 

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

verification. The energy bill from the supply 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. The level of carbon dioxide 

might be measured in different places across the Organization using a portable CO2 Analyzer to 

calculate the carbon footprint. It may be useful to check where carbon emission is prominent 

which could be taken into account to reduce. 



 

6. PROCESS 
 

Steps Involved 
 

Step 1: Opening meeting among the audit team. 

Step 2: Planning and organizing the energy audit. 

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

Step 4: Macro data collection and listing observations. 

Step 5: Analysis of data collected from the Organization. 

Step 6: Best practices followed in the Organization towards energy savings 

Step 7: Recommendations for further improvement. 

7. PLANNING AND ORGANISING THE ENERGY AUDIT 

 
 

1. Walk-through Audit Process, 

Simple audit, screening audit or visual audit are the other names, by which walkthrough 

audits 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 from 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 facility utility bills 

(amount paid for electricity) and other operating data. During the audit the primary 

problem areas are discovered. 

2. 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. 

 

 

 



 

 

 

 
3. Measurements in the Energy Audit process 

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 as 

Voltage (V), Current (I), Kilowatt (KW) and other parameters that are analysed during 

the audit depending upon the requirements. 

8. SAMPLE CALCULATION 

(Here 1 Tube light consumes 40 watts and 1 fan consumes 60 watts electricity.) 
 

SR. 

NO. 

FLOOR POWER 

CONSUMPTION 

OF DEVICES PER 

FLOOR 

 
In KW 

ENERGY 

UNITS 

CONSUMED 

PER DAY 

 
In KWH 

PROPOSED 

POWER 

CONSUMPTION 

PER DAY 

 
In KWH 

WATT 

CONSUMPTION 

AFTER 

REPLACING 

 
In KW *8 

1. 1st 7.780 62.240 9.648 6.574 

2. 2nd 13.780 110.240 17.856 11.548 

3. 3rd 22.360 178.880 36.432 17.806 

4. 4th 16.400 131.200 23.608 13.448 

TOTAL 60.320 482.560 87.554 395.008 

 
 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Cost analysis: 

(Assuming daily 8 hours of operations and electricity at prevailing rate given below) 
 

SR.NO. ELECTRICITY BILL 

TILL NOW PER MONTH 

 
In INR 

PROPOSED 

SAVINGS PER 

MONTH 

In INR 

ELECTRICITY BILL 

AFTER SAVING PER 

MONTH 

In INR 

1 65,145 11,820 53,326 

 
(Rate of Electricity considered 

0 to 100 units at Rs.3.50 per unit. 101 to 300 units at Rs 7.34 per unit and 301 to 500 at Rs. 10.37 per unit and 

above 500 units its Rs 11.86 per unit. Other charges extra) 



 

9. CONCLUSION 

 
Considering the fact that the organization 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. 

Energy efficient lighting schemes, awareness created among stakeholders and necessary power 

backups are being practiced by the institution. There are some best Practices followed on 

Energy Audit in the Organization like Transformers, Generators and UPS are protected properly 

with fencing and kept awareness boards on ‘Dangers’ and ‘Warnings’. 

It is observed that the most of places, sign board of ‘Switch ON’ and ‘Switch OFF’ are kept 

towards saving energy measures to the stakeholders. Electrical wires, switch boxes and stabilizers 

are properly covered without any damage which will cause any problems to the staff and student 

members. 

Adaptation of sprinkler irrigation in the campus to minimize the energy potential are well 

appreciated. 

Few recommendations, in addition, can further improve the energy savings of the Organization. 

This may lead to the prosperous future in context of Energy Efficiency Campus and thus 

sustainable environment and community development to the stakeholders in coming years to 

come. 
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