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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. In general, the primary 

objective of an energy auditing and management of energy consumption is to offer goods or 

services at the lowest possible cost and with the least amount of environmental impact 

(Backlund and Thollander, 2015). The need for an energy audit is to identify the savings 

potential and cost reducing methods, understand the ways in which fuel is used, where, the 

waste occurs and find the scope for improvement.  

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

implemented and followed in Educational Institutions and Industrial sectors in a sustainable 

way. Preparation and completion of a questionnaire, physical examination of the campus, 

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

measurements and suggestions are all part of the audit process. Energy audit involves several 

facts including energy savings potential, energy management, finding alternatives, etc. 

(Cabrera et al., 2010) With these facts in mind, the audit’s specific objectives are to assess the 

competence of the sustainability management and control system, as well as the departments’  
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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 (Singh et al., 2012). 

Energy Conservation Building Code (ECBC) is established in the year 2017 which 

provides minimum requirements for the energy-efficient design and construction of buildings 

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

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

(Gnanamangai et al., 2021). Bureau of Energy Efficiency (BEE) came into force in 2002 

towards implementation of energy saving practices in an organization. Energy-efficiency 

labels are information affixed to manufactured products and usually communicate the product 

energy performance (Ingle, 2014). BEE has developed a scheme for energy efficiency 

labelling of buildings coinciding with the star ratings of the building at accelerating energy 

efficiency activities. BEE Star Rating Scheme is based on actual performance of the building 

as well as equipment in terms of specific energy usage termed as ‘Energy Performance 

Indicator’ by means of star ratings labelled items used which will be useful for energy 

savings in a sustainable manner (Mishraand and Patel, 2016). 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 2 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 for planning more 

energy efficient use across the board (Cabrera et al., 2010). 

Need for an Energy Audit 

 In any Organization, the three top operating expenses are often found to be energy 

(both electrical and thermal), labor and materials. If one were to relate to the manageability of 

the cost or potential cost savings in each of the above components, energy would invariably 

emerge as a top ranker, and thus energy management function constitutes a strategic area for 

cost reduction. 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 
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energy cost reduction, preventive maintenance and quality control programmes which are 

vital for production and utility 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. Energy Audit provides a “bench-mark” (Reference point) for 

managing energy in the organization and provides the basis for planning a more effective use 

of energy throughout the organization. Eco-campus concept mainly focuses on the efficient 

use of energy and its conservation including savings opportunities in a sustainable manner. It 

also focuses on the reduction of contribution to carbon emissions, carbon footprint 

calculation, procurement of star rated equipment for a cost effective and secure supply of 

energy, encourage and enhance energy use conservation in all buildings, reduce the 

organization’s energy consumption, reduce wastes to landfill, and integrate environmental 

considerations into all contracts and services considered to have significant environmental 

impacts. 

Auditing for Energy Management may be studied in terms of energy savings and 

opportunities. In general, energy cannot be seen, but we know it is there in wire, pipes and 

other non-living materials because we can see its effects in the forms of heat, light and power. 

This indicator addresses energy consumption, energy sources, energy monitoring, lighting, 

vehicle movement, electrical and electronics appliances, and transportation. Energy use is 

clearly an important aspect of campus sustainability and thus requires no explanation for its 

inclusion in the assessment. However, energy saving and opportunities may be taken into 

consideration while energy is extensively used. An old incandescent (tungsten) bulb uses 

approximately 60W to 100W while an energy efficient light emitting diode (LED) uses only 

less than 10W which indicated the positive indication on energy savings. Energy auditing 

deals with the conservation and 3 methods to reduce its consumption related to environmental 

degradation. In addition, suggestions and recommendations might be given after auditing 

which in turn useful for energy savings. It is therefore essential that any environmentally 

responsible institution examine its energy use practices at least once in two years using 

internal and external auditors.  
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The conduct of energy audit using internal and external energy auditors is playing 

important role in any organization in terms of energy management. It is able to measure the 

impact of energy potential in an organization so that we can determine better ways to manage 

the impact on environment. In addition to the water, liquid and solid wastes, biomedical and 

electronic wastes energy potential and biodiversity audits, attempts may be made to measure 

the carbon footprint in the organization based on the amount of carbon emissions created by 

the electrical appliances, vehicles, and human population. It undertakes the measure of bulk 

of carbon dioxide equivalents exhaled by the organization through which the carbon 

accounting is done. It is necessary to know how much the organization is contributing 

towards sustainable development in terms of energy management is being done. It is 

therefore to recommend measuring the carbon footprint in each organization which may be 

useful for maintaining the ecofriendly campus to the stakeholders. 

 

Aims and Objectives 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. 

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

➢ Identification of additional various energy conservation measures and saving 

opportunities.  

➢ Implementation of alternative energy resources for energy saving opportunities and 

decision making in the field of energy management.  

➢ Providing a technical information on how to build an energy balance as well as 

guidance to be sought for particular applications.  

➢ 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.  

➢ List ways that the use of energy in terms of electricity, electric stove, kettle, 

microwave, LPG, firewood, Petrol, diesel and others. 
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➢ Analysis of electricity bill amount for the last two to three years, amount paid for LPG 

cylinders for last one year and amount paid for water consumption for human beings 

and watering to the plants.  

➢ Use of incandescent (tungsten) bulb and CFL bulbs, fans, air conditioners, cooling 

apparatus, heaters, computers, photo copiers, inverter, generators and laboratory 

equipment and instruments installed in the organization (for example- 60 watt bulb x 

4hours x number of bulbs = kwh). 4 

➢ Creating awareness among the stakeholders on energy conservation and utilization.  

 

Benefits of an Energy Audit  

➢ Reduced Energy Expenses: The most obvious benefit is that the less energy the 

Organization uses the less money that the Organization will have to spend on energy 

costs. 

➢ Identify Problems: An energy audit can also help to identify any issues that the 

equipment might have. For example, the auditor could find small leaks in the 

compressed air system. These leaks would cost a significant amount of money if it is 

not noticed. Auditors can also detect dangerous health risks like the carbon monoxide 

that’s emitted from equipment that hasn’t been vented properly. With a regular energy 

audit, the organization will be able to address these kinds of issues promptly to help 

ensure the health and safety of the staff members.  

Increased Employee Comfort: During the audit, the Organization might learn about 

changes that have been made regarding insulation and air sealing. Completing these 

enhancements will help create a more reliable and more efficiently cooled or heated space for 

the employees. In turn, more comfortable employees tend to be more productive, so not only 

will the Organization save on energy costs, but may also improve overall well-being 

➢ Personalized Recommendations: Working with an energy expert can help learn about 

new energy-efficient technologies. The professional will customize a plan, 

recommending which upgrades will give the most return on investment. These might 

include updated lighting systems, a new HVAC system, weatherization measures like 

insulation and air sealing, and more. While some of the recommendations might have 

a substantial up-front cost that many of them will pay for themselves in a short period 

of time with significantly reduced energy expenses.  
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➢ Show Environmental Concern: By taking steps to be more energy efficient, the 

Organization will be showing the employees and clients that the organization cares 

about the impact on the environment.  

➢ Increased Property Value: Using the recommendations of an energy auditor to make 

facility more energy efficient could also help to increase its overall worth. Things like 

solar panels, high-efficiency LED lighting, and weatherization procedures are all 

things that contribute to a higher property value.  

➢ Longer Equipment Lifespan: An energy auditor might recommend to update some of 

the equipment for maximum energy savings. If the Organization decide to upgrade, it 

will not only save on energy costs, but also expect the equipment to last a long time. 

This is because newer, more energy-efficient equipment doesn’t have to work as hard 

as older, outdated units to provide the same level of performance.  

➢ Energy audit evaluation: Energy audits will evaluate the Organization “as a whole”, 

the goal is not to evaluate single measures but to consider a wide range of available 

alternatives (Electrical, Mechanical, Envelope and Water).  

➢ Energy audit Opportunities: The audit will not only inform about the opportunities 

but also provide information with financial analysis. This will enable prioritization 

based on financial benefit and return on investment. It provides technical information 

regarding the proposed energy conservation measures.  

➢ Energy audit quality analysis: A good quality audit will analyse the historical energy 

use and find potential issues using statistical methods. Provide information with 

emissions analysis to help understand the benefits of the decisions from an 

environmental standpoint. Understand where energy is used and which areas are 

worth focusing on the most. Provide benchmark information to help understand the 

energy use performance compared to others. 

 

Energy Management at College Campus: 

 An assessment of energy consumption, energy sources used, energy management, 

lighting devices used and other appliances used by the campus community is an important 

aspect of sustainability of the community. Hence this is a relevant aspect of the assessment. 

The audit team assessed the number of electrical appliances and their respective uses in terms 

of consumption of energy per month in KWh. This indicates the energy management of the 

campus. Based on the assessment we made suggestions and recommendations. 
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Diesel Generator Details 

  The Shivchhatrapati college have 2 Diesel Generator. The following table provides 

the Diesel generator capacity in the college campus. 

Table 1: Detail of Generator 

Sr. No. Equipment Name Capacity in (kVA) 

1 Diesel Generator–01 30kVA 

2 Diesel Generator–02 40kVA 

 

List Electrical Instruments: 

Table 2: Detail of Instrument 

Sr. 

No. 

Name of 

Instrument 

Quantity Watt Hrs/Day Days Used Unit 

Month 

1 Led Light 45 12 3  30 48.5 

2 Led Tube  150 18 4 30 324 

3 Tube Light 50 36 4 30 216 

4 Fan 70 50 .2  30 210 

5 Computer 100 60 8 30 1440 

6 AC 3 1000 4 30 360 

7 Refrigerator 8 200 24  30 1152 

8 Printer 6 50 4 30 36 

9 Cash Machine 1 80 1 30 2.4 

10 LED  TV 1 90 8  30 21.6 

11 All Lab Machinery 45 110 4 30 594 

12 Water Motor 2 745 3  30 134.1 

13 Focus Light  3 120 4 30 43.2 

14 Water Filter 03 36 08 30 2.77 

15 Xerox Machine 02 220 08 30 12.5 
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The below graph represents the total electricity consumption trends for the year 2021-22 

Monthly Consumptions (Units) 

Billing History 2021-22 

Bill Month 
Consumptions (Units) Bill Demand (KVA) Bill Amount 

Sep-22 4532 17 67658.98 

Aug-22 4193 16 62435.2 

Jul-22 4568 14 63301.27 

Jun-22 5468 16 76726.09 

May-22 7228 24 99086.17 

Apr-22 6367 23 88570.76 

Mar-22 3850 14 50271.91 

Feb-22 3123 0 22980.74 

Jan-22 3309 0 24323.66 

Dec-21 3886 0 28489.6 

Nov-21 2923 16 42473.24 

Oct-21 2972 0 21890.52 
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Auditors Suggestions and Notes: 

According to the energy auditors we can easily save between 5 and 10% of the energy 

consumption (and costs) by changing our behaviour such as switching electrical equipment 

off at the mains rather than leaving it on standby, turning off lights when they’re not being 

used. Saving Electrical Energy will directly save money, so it is very necessary to understand 

bigger unit or amount which we are paying without using the appliances to that level. The 

major appliances in college are air conditioners, choke bulbs, fans, computers, and they 

account for a big chunk of the college monthly utility bill. And if the air conditioner or 

computer is more than a decade old, a lot more is spend on energy than you need to. 

Today’s major appliances don’t hog energy the way older models do because they 

must meet minimum federal energy efficiency standards. These standards have been 

tightened over the years, so any new appliance you buy today must use less energy than the 

model you’re replacing. For instance, if you buy one of today’s most energy-efficient air 

conditioner, it will use less than half the energy of anold model. 

 

 

 

 

 

 

 

 

 

 

 

 


