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Abstract— This project provides an overview of the Energy Audit performed and the General Energy Conservation 
Methods (ECMs) that can be commonly recommended for Industrial, Commercial and Residential facilities. 
It should be noted that the ECMs presented in this project does not pretend to be exhaustive or comprehensive. Since there is 
a continued increase in demand for electrical energy to cater the rapid industrial needs, Energy Audit provides the ECMs and 
exploration of new energy avenues that are well accepted solution to fulfill the exponential growth in energy demand in the 
future. 
This is just one step, a mere mile marker towards our destination of achieving energy efficiency and we would like to 
emphasize that an Energy Audit is a continuous process. 
 
Index Terms—  Energy Audit, Economic analysis, Energy conservation opportunities. 
 
I. INTRODUCTION 
 
The fundamental goal of energy management is to 
produce goods and provide services with the least 
cost and least environmental effect. 
The term energy management means many things to 
many people. One definition of energy management 
is: 
"The strategy of adjusting and optimizing energy, 
using systems and procedures so as to reduce energy 
requirements per unit of output while holding 
constant or reducing total costs of producing the 
output from these systems" 

 
ENERGY AUDIT 
An energy audit is an inspection, survey and analysis 
of energy flow for energy conservation in an industry, 
process to reduce the amount of energy input into the 
system without negatively affecting the output. 
Energy audit is a testing and analysis of how the 
enterprises and other organizations use energy.  
Audit activities in general order include:  
 Identification of all energy systems  
 Evaluation of conditions of the systems  
 Analysis of impact of improvement to those 

systems.  
 Preparation of energy audit report  

 
II. OBJECTIVES 

 
 To study the present level of Energy 

consumption 
 To minimize costs for energy 
 To minimize operational costs 
 To minimize costs for repairs and reconstruction 
 To increase energy efficiency 
 To channelize the utilization of electrical energy  
 To study scope for usage of Renewable energy 
 Increase quality of environment that contributes 

to increased work productivity 

TYPES OF ENERGY AUDITS:- 
The energy audit orientation would provide positive 
results in reduction energy billing for which suitable 
preventive and cost effective maintenance and quality 
control programmes are essential leading to enhanced 
production and economic utility activities. The type 
of energy audit to be performed depends upon the 
function or type of industry. There can be three types 
of energy audit.  
 

 Preliminary energy audit  
 General energy audit  
 Detailed energy audit  

 
(a) Preliminary Energy Audit  
The preliminary energy audit alternatively called a 
simple audit screening audit or walk through audit, is 
the simplest and quickest type of audit. It is carried 
out in a limited span of times and it focuses on major 
energy supplies and demands. It aims at taking steps 
which are necessary for implementation of energy 
conservation program in an establishment. It involves 
activities related to collection, classification, 
presentation and analysis of available data in arising 
at the most appropriate steps to be taken in 
establishing energy conservation. It involves 
collection of necessary data, minimal interviews with 
site operating personnel, a brief review of facility 
utility bills and other operating data and identifies 
glaring areas of energy waste or inefficiency.  
 
Typically, only major problems area will be 
uncovered during this type of audit, corrective 
measures are briefly described and quick estimates of 
implementation cost, potential operating cost savings 
and simple payback periods are provided. This level 
of detail, while not sufficient for searching a final 
decision on implementing proposed measures, is 
adequate to prioritize energy efficiency projects and 
determine the need for more detailed audit.  
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(b) General Energy Audit  
The general energy audit is also called a mini audit or 
site energy audit or complete site energy audit. It 
expands on the preliminary audit by collecting more 
detailed information about facility operation and 
performing a more detailed evaluation of energy 
conservation measures identified. Utility bills are 
collected for a 12 to 36 months period to allow the 
auditor to evaluate the facility energy/demand rate 
structure and energy usage profiles. Additional 
metering of specific energy consuming systems is 
often performed to supplement utility data. In depth 
interviews with facility operating personnel are 
conducted to provide a better understanding of major 
energy consuming systems as well as insight into 
variations in daily and annual energy consumption 
and demand. This type of audit will be able to 
identify all energy conservation measures appropriate 
for the facility given its operating parameters. A 
detailed financial analysis is performed for each 
measures based on detailed implementation cost 
estimates, site specific operating cost savings and the 
customer’s investment criteria. Sufficient detail is 
provided to justify project implementation.  
(c) Detailed Energy Audit  
Detailed energy audit is also called comprehensive 
audit or investment grader audit. It expands on the 
general energy audit. It covers estimation of energy 
input for different processes, collection of past data 
on production levels and specific energy 
consumption. It is a comprehensive energy audit 
action plan to be followed effectively by the industry.  
It provides a dynamic model of energy use 
characteristics of both the existing facility and all 
energy conservation measures identified. The 
building model is calibrated against actual utility data 
to provide a realistic baseline against which to 
compute operating savings for proposed measures.  
Extensive attention is given to understanding not only 
the operating characteristics of all energy consuming 
systems, but also situations that cause load profile 
variations on both an annual and daily basis. Existing 
utility data is supplemented with sub metering of 
major energy consuming systems and monitoring of 
system operating characteristics.  
 
Thus, the scope of this audit is to formulate a detailed 
plan on the basis of quantitative and control 
evaluation, to evolve detailed engineering for options 
to reduce total energy costs, consumption for the 
product manufactured. It should be at 8 to 10 percent 
savings, detailed audit study shall be completed in a 
period of three weeks from the date of 
commencement. After which, preparation of energy 
audit reports shall be completed in a period of three 
weeks. The major system that are encountered in 
industries with regard to which energy audit is to be 
carried out are: Boilers, furnaces, air conditioning 
systems, refrigeration or cold room etc., power 
generation and distribution systems, compressed air 

generation systems, pumping systems and electric 
motor driven systems. 

 
III. CASE STUDY: DIRECTOR OF POLICE 
WIRELESS (DPW) 
 
Aundh, Pune, Maharashtra 

 

 
Fig. 1. Total Connected Load 

Figure 1. Gives the total connected load at DPW. 
 
ASSUMPTIONS FOR CALCULATIONS 
 

1. Average Rate of Electrical Energy-  Rs.9.5 per 
kW 

2. Daily working hours- 10 
3. Average annual Working Days- 280 to 365 

Nos. 
 
A.  Study of Utilities 
In this Chapter, we study the various Utilities in the 
facility. 
 

 Study of Indoor Lighting: 
It is observed that there are 125 nos old FTL fittings 
with magnetic chokes & old fixtures. The fittings are 
rusted, especially in Central stores. Hence it is 
recommended to replace these old fittings with New 
Energy Efficient fittings, fixtures fitted with 
Electronic chokes and Energy Efficient tubes. 
4.4.2 It is observed that in all wash rooms 40 W FTLs 
with magnetic chokes are used, which should be 
replaced with LEDs or CFLs. 
4.4.3 In corridors there are 40 W FTLS, which should 
be replaced with LEDs. 
 
Replacement of CFLs with LEDs for outdoor lighting 

TABLE I 
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CALCULATIONS:- 
1. Savings/fitting= Present consumption- Consumption of 
new fitting 
                            = 37- 15 = 22W/unit 
   Daily saving = {Present Qty. x Daily working Hrs. x 
Saving/fitting}/ 1000  
                       = {55 x 12 x 22} / 1000 = 14.52 kWh. 
2. Total reduction in demand = Total no. of fittings x 
Saving/fitting =55 x 22 = 1210W   =1.21kW 
3. Annual saving = Daily saving x No. of working days   = 
14.52 x 365  = 5300kWh 
4.Annual Monetary saving  = Present rate of energy x 
Annual saving = 9.5 x 5300 =Rs. 50348/- 
5. Simple payback period (in Months) = (Investment 
required * 12months) ÷ (Annual monetary saving)       =  
(591525 x 12) ÷ 50348 = 140.98 Months  
= 141 months 
 

  Study of Window Air Conditioners: 
There were about 17 Window & Split type ACs 
which are very Old- about 5 to 15 year old.  
 
Replacement of Old ACs with new Star Rated ACs: 

TABLE II 

 
 

 Study of Ceiling Fans: 
There were about 100 ceiling fans, which are very 
old, which consume about 72 W of Electrical Energy 
per unit. 
 
CONCLUSION 
 
In this project, we studied and performed the detailed 
electrical energy audit of a Government entity. 
We found the potential areas where energy can be 
used in an efficient manner and thus formulated 
specific measures for proper utilization of energy. 
 
We concluded that if the recommendations given in 
this case study are implemented, then the total annual 
energy saving can be achieved around 10-15% of the 
total energy consumption. 
 
FUTURE SCOPE 
 
Taking into consideration the present energy scenario 
in India and the rapid increase in the demand for 
electrical energy, Energy Audit is extremely useful in 
finding the potential points that need to be focused in 
any sector so that optimum energy can be utilized. 
Since energy production is a very costly affair, every 
unit of energy must be saved and used appropriately 
so that energy can be spent efficiently. 
The audit gives considerable savings in the 
operational costs and maintenance costs of various 
devices/ equipments and also increases the life of 
devices and safe atmosphere for the staff and labour 
to continue their work. 
 

 Recommendations & Summary of Savings    
TABLE III 
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