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Abstract— To get benefits of energy saving and also money, 

process need to be performed as an energy audit and process 

analysis in industrial machines. Energy audit is the best 

solution for the energy conservation where the system is well 

analyzed and report gives possible changes in the system. 

Non-residential buildings having a more thermal load 

compared to residential buildings. Energy audit identifies 

energy uses where and how losses are occurring. The detailed 

energy audit was performed and analyzed to find the 

corrective necessary actions which can be taken to reduce 

energy consumption and improve overall efficiency of the 

plant. Audit of Contract Demand, compressor, air 

conditioning units, lighting and illumination equipments and 

harmonics has been done. In this energy audit process total 

energy savings details are as given 212412 KWH, 1711494 

Rs., 11.67% energy saving in KWH, saving of 12.42% of 

annual electrical energy bill at M/s Rich Prints located at 

Bhilad. 
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I. INTRODUCTION 

The factory of M/S Rich Prints Pvt Ltd. is located at Bhilad, 

Tal: Umargam. It is printing company. They used polycoated 

paper as a raw material and use these paper for print. For 

different types of prints they use different papers as per 

company and customer requirement. 

They also use paper board and metalized polymer 

(met-pet) substance and rigid films like PP/PVC as a raw 

material.  

They have brilliant printing machines like precise 

foil stamping m/c, offline UV and Aqua varnishing m/c, 

lamination machines including thermal lamination machine 

etc. 

The factory holds different types of equipments like 

compressor, lifting equipments , printing machines, Dry star 

UV/IR unit, Package AV(for printing) + AC units, cutting 

machines, punching machines. Except these machines 

company has also invested in some basic equipments as every 

small industrial requirements like equipment package AC, 

Compressor, Harmonic Controllers, Lighting equipments that 

also consumes good amount of electricity and also have a 

good scope of energy savings by different maintenance 

methods. 

II. CONTRACT DEMAND 

The M/s Rich Prints had contract demand of 600 KVA for the 

electrical supply with the Electricity supplying company. 

But after the audit of industry, suggestion given to 

industry is to reduce the contract demand from 600 KVA to 

500 KVA which will be surely beneficial to industry in 

electricity bill as well as energy consumption. 

 

III.  COMPRESSOR 

At M/S Rich Prints, there three compressor. Compressors are 

used for pre pressing, pressing and post pressing and also for 

pneumatic cylinder the sheet separation in the sheet feed, 

paper transferring or feeding in printing unit.  

These three compressors are commissioned for three 

different levels of HP. after analyzing each of these three 

systems, the first compressor required maintenance because 

it takes more time to reach up to the maximum capacity as 

compared to standard data.  

Air compressor HP CFM (cubic feet per meter) 

1 7.5 21.18 

2 15 46.1 

3 15 49.4 

Table 1: 

Compressor 1 2 3 

Initial pressure (p1) 3 5 5 

Final pressure (p2) 8 10 10 

Time (t) (minutes) 2.15 1.45 0.73 

Specific power 

consumption 

(kw/100cwf/min) 

25.69 14.41 13.32 

Recommended Sp. Pow. 

Con. 
16 - - 

Difference 9.69 - - 

Annual savings KWH 20922.44 - - 

Savings in Rs 1,58,382.88 - - 

Table 2: 

 Remark 

If compressor 1 attend for maintenance, the annual saving in 

KWH is 20922.44 through this total 1,58,382.88 RS. Can 

save. There is a step for how to maintain the compressor. 

 Steps 

1) Checking compressor pump oil level. 

2) Checking the air filter element. 

3) Inspecting the belts. 

4) Checking the safety relief valves and servicing engines. 

A. Lighting & illumination 

It is very essential service in all the industries. The power 

consumption by the industries lightings is 2-10 % of the total 

power depending on the type of industries. Innovations and 

continuous improvements in lightening systems give rise to 

tremendous energy saving opportunities. 

At Rich Prints, simple tube lights driven by electric 

choke and CFL tube lights were used. By replacing 36 W 

Tube lights with 20 W LED lights will result in energy 

savings. 

 Tube light CFL 

Consumption of 36 W TL 

with Electric Choke 
41 watt 36 watt 

Consumption of 20 W LED 20 watt 20 watt 
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Savings per TL 21 watt 16 watt 

Number of TL 600 Nos 26 Nos 

Overall savings 12.6 KW 0.26 KW 

Working hours per day 24 hr 24 hr 

Working days per year 270 270 

Working hours per year 6480 hr 6480 hr 

Energy savings per year 31648 KW 
2695.68 

KW 

Avg. price per KWH 
7.57 

Rs/KWH 

7.57 

Rs/KWH 

Annual savings 
6,18,075 

Rs 
20,406 Rs 

Avg. cost of one 20W LED 220 Rs 220 Rs 

Total Investment 
1,32,000 

Rs 
5,720 Rs 

Total annual saving in KWH 81648 KW 2696 KW 

Total annual savings in Rs 
6,18,075 

Rs 
20,406 Rs 

Table 3: 

 Remark 

By replacing the regular tube light with LED light the energy 

can be saved. 

 AC Package 

AC package are used for cooling the area and cool down the 

machineries and also to control the humidity level. 

Sr 

N

o. 

Na

me 

T.R 

Capaci

ty 

KW 

measur

ed 

Sp. 

consumpt

ion 

KW/TR 

Recommen

ded Value 

1 
AC 

– 1 
22 23.1 1.05 0.65 

2 
AC 

– 2 
22 23.4 1.06 0.65 

3 
AC 

– 3 
22 26.13 1.19 0.65 

4 
AC 

– 4 
22 21.42 0.97 0.65 

Table 4: 

 Remarks 

Each unit are working on higher specific consumption. It is 

required to attend the units for maintenance. 

Sr 

N

o. 

Name 
AC - 

1 

AC – 

2 

AC - 

3 

AC -

4 
 

1 

KW 

measure

d 

23.1 23.4 26.13 21.42  

2 

KW as 

per 0.65 

sp. 

consum

ption 

14.3 14.34 14.27 14.35  

3 
Savings 

KW 
8.8 9.06 11.86 7.07  

4 

Working 

days per 

year 

270 270 270 270  

5 
Hours/D

ay 
8 8 8 8  

6 
Hours/y

ear 
2160 2160 2160 2160  

7 COP 3.42 13.3 2.95 3.60 
Tota

l 

8 

KWH 

savings 

per year 

19008 
19569

.6 

25617

.6 

1527

1.2 

7946

6 

9 

Rate 

Rs/KW

H 

7.57 7.57 7.57 7.57  

10 

Saving 

in Rs 

per year 

14389

0.6 

14814

1.8 

19392

5.2 

1156

03 

6015

61 

Table 5: 

 For maintenance: 

1) Cleaning of filters/coil and fins. 

2) Condensate draining. 

3) Windows need to be sealed for room Air Conditioning. 

IV. HARMONICS CONTROL 

It is a steady state distortion of the fundamental frequency. 

Harmonics distortion of current occurs when a sinusoidal 

voltage is applied to a non-linear load. 

Harmonics present on a distribution system can have 

the following deleterious effects:  

1) Overheating of transformers and rotating equipment. 

2) Increased hysteresis losses. 

3) Decreased KVA capacity. 

4) Natural overloading. 

5) Unacceptable neutral to ground voltage. 

 Solution 

There are harmonics filters available in the market, which 

will incorporate broadband harmonics filtering to mitigate the 

effects of harmonic in the system and render them to a 

harmless level, thereby helping to release KVA capacity in 

the transformer, while the conductors from overheating, 

improving the operation of plant equipment at location. 

 
Voltage 

(% THD) 

Current 

(% THD) 

Measured 

(KW) 

Acme Pasting 

750 
1.9 60.5 0.87 

BOBST export 

fold 
2.1 65.5 3.75 

BOBST nova 

cut m/c 
2.3 51.1 6.84 

Die punching 

m/c (2) 
2.3 51.4 4.68 

Acme 750 2.9 67.2 4.2 

Acme 550 2.2 35.9 3.36 

Heidelberg CD 

74-5+L-C 

(Printing m/c 

s/w 160 A) 

6.8 41.0 23.46 

Printing m/c CD 

741R switch 
6.8 42.0 26.19 

Table 6: 

Total 73.35 

Total KW 73.35 KW 

% savings on elimination on harmonics 3% 
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Savings in KW 2.20 KW 

Working days 270 days 

Hours 20 hours 

Rupees 7.57 rupees 

Total KWH 11883 KWH 

Rupees 89952 rupees 

Table 7: 

V. CONCLUSION  

Overall efficiency of industries equipment can be in the form 

of power losses, light losses, harmonic losses etc. Cost 

benefits can also be achieved by these processes of auditing 

different departments in industry. Solution for improvements 

in overall efficiency may require some investments but after 

payback periods it is beneficial to industry. Industry require 

improvement and up-gradation to get successful saving in 

energy consumption is being concluded by this Energy Audit. 

Suggestion given to industry is to reduce the contract demand 

from 600 KVA to 500 KVA which will be surely beneficial 

to industry in electricity bill as well as energy consumption. 

If compressor 1 attend for maintenance, the annual saving in 

KWH is 20922.44 through this total 1,58,382.88 RS. By 

replacing the regular tube light with LED light the energy can 

be saved. Each air conditioning unit is working on higher 

specific consumption. It is required to attend the units for 

maintenance. After this energy audit, it is being concluded 

that total energy savings details are as given 212412 KWH, 

1711494 Rs., 11.67% energy saving in KWH, saving of 

12.42% of annual electrical energy bill.  


