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ABOUT THE COLLEGE 

Shivaji College, affiliated with the University of Delhi, is a prestigious co-educational institution 

offering a diverse array of undergraduate and postgraduate programs across Humanities, Science, 

and Commerce disciplines. 

Located in West Delhi, Shivaji College is a leader in higher education, holding an ‘A’ grade 

accreditation from NAAC. It was recognized among the top 10 Science colleges in India in a 2017 India 

Today survey. In 2024, the college made significant strides, advancing from 70th to 49th position in the 

NIRF rankings, reflecting its commitment to academic excellence. 

Founded in 1961 by the distinguished Hon'ble Dr. Panjabrao Deshmukh, Union Minister for 

Agriculture, social activist, and farmer-leader, the college aimed to provide quality higher education 

to both boys and girls in the predominantly rural area of Matiala. In 1967, it was taken over by the 

Government of Delhi, relocated to Karampura, and eventually moved to its current campus in Raja 

Garden in 1976. Shivaji College has progressed significantly from its modest origins and basic facilities 

to a campus with impressive amenities. 

Shivaji College offers 20 undergraduate courses across Science, Commerce, and Humanities, along 

with a self-financed Bachelor’s in Business Economics program and three postgraduates (M.A.) 

courses. It attracts students from all over India, with over 47% of the student body coming from 

outside Delhi. 

Shivaji College fosters research and innovation, with senior faculty supervising Ph.D. scholars and 

participating in UGC-sponsored research projects. The college’s growth is mirrored in its 

infrastructure—what started in a small building with borrowed science laboratories has now 

expanded into a 10.35-acre campus, which includes modern academic buildings, residential 

complexes, and sports facilities. The newly inaugurated Jijabai Academic Block, houses state-of the-

art laboratories, multipurpose halls, and research spaces. 

With a commitment to holistic development, Shivaji College boasts an impressive sports 

infrastructure, including a volleyball court, football field, cricket ground, and facilities for basketball, 

tennis, and athletics. The college also focuses on sustainability, with initiatives such as a plastic ban, 

tree plantation drives, solar panels, rainwater harvesting, and waste management systems. 

The college takes pride in its green campus, incorporating eco-friendly initiatives like tree plantation, 

a no-smoking policy, and solar energy. The inclusive environment supports students from all walks 

of life, fostering mutual growth through academic exchanges and partnerships with other institutions. 
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At Shivaji College, the motto "Amritam Tu Vidya" signifies the transformative power of knowledge—

shaping character, opening doors to opportunities, and contributing to a better world. 

The institution remains dedicated to empowering students to pursue excellence, foster innovation, 

and make meaningful contributions to society. 

The college management is highly committed to energy conservation and promoting a 
sustainable environment. 
 

Environment & Sustainability Committee 
 

The Environment and Sustainability Committee of Shivaji College, University of Delhi, is 
dedicated to promoting environmental stewardship and sustainability within the college 
campus. This committee oversees a wide range of initiatives aimed at enhancing ecological 
consciousness and sustainable practices. Key responsibilities include the maintenance of the 
college garden and horticultural work, fostering biodiversity and green spaces. The Eco Club 
plays a vital role in raising environmental awareness through various activities and 
campaigns. Additionally, the committee manages the installation and upkeep of rooftop solar 
panels, contributing to renewable energy usage. Effective solid waste management and a 
paper recycling unit are part of their efforts to reduce the campus’s environmental footprint. 
The committee also conducts regular environment and energy audits to monitor and improve 
sustainability practices. Overseeing of the sewage treatment plant ensures proper waste 
management and water conservation. Through these initiatives, the committee strives to 
create a greener, more sustainable campus environment.  
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1. EXECUTIVE SUMMARY  

With the advent of energy crisis and exponential hikes in the cost of different forms of energy, 
Energy Audit is manifesting its due importance in Industrial & institutional Establishments.   
The detailed energy audit at Shivaji College, Raja Garden, Delhi was carried out in month of 
September 2025. The study primarily covers the: 

 Present energy scenario of the buildings/university. 
 Detailed analysis of the data obtained through onsite measurements using portable 

gadgets, discussions with concerned personnel etc. 
 Recommendations for energy savings in all possible areas with cost benefit analysis. 
 Technical specifications for any retrofit options. 

1.1 ANNUAL ENERGY CONSUMPTION DATA 
Table 1: Annual Energy Consumption details 

Sl. 

No. 
Item Values 

1 Contract Demand (kVA) 203 kVA 

2 Installed capacity: DG Sets (kVA) 2 nos. (200 kVA & 100 kVA) 

3 
Annual Electricity Consumption, purchased from Grid – 

FY-2024-25 
292956 kWh 

4 
Annual Electricity generation through DG Sets – FY-

2024-25 
476 kWh 

5 
Annual Electricity generation through Solar Power 

System -  
71606 

6 
Total Annual Electricity Consumption,  

Grid + DG Sets+ Solar Generation – FY-2024-25 

292956 kWh (Grid Supply) 

476 kWh (DG Supply) 

71606 kWh (Solar Generation) 

Total: 365038 kWh per annum 

7 Annual Cost of Electricity, purchased from Grid – FY-
2024-25 

Rs 4426554 

8 Annual Fuel Cost of Electricity generated through DG 
Sets – FY-2024-25 

Rs 11924 

9 Total Annual Electricity Cost,  
Purchased Power+ DG Sets 

Rs 4426554 (Grid Supply) 
Rs 11924 (DG Fuel Supply) 

Total: Rs 4438478 per annum 
10 Working hours Office Building Lighting 
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Sl. 

No. 
Item Values 

2080 Hrs./annum 

(8 hrs./day, 260 Days/Annum  

6 Days/week) 

Compound Lighting 

3650 Hrs./annum 

(10 hrs. /day & 365 days) 

Air Conditioning 

1720Hrs./annum 

(8 hrs. /day,215Days/Annum 

&6 days a week) 

Ceiling Fans for office building 

2640 Hrs./annum 

(12 hrs. /day, 220 Days/Annum) 

11 Working days/week 6 days per week 

12 HSD Consumption in DG Sets in the year 136 Ltr. 

 
 

1.2 ANNUAL ENERGY CONSUMPTION IN MTOE TERMS 
Table 2: Annual Energy Consumption in MTOe 

 

Source of Energy Consumption Calorific Value kCal/annum MTOE/annum 

Average Purchased 
Power per annum  

292956 860 
251942160 25.2 

kWh/annum kCal/ kWh 

HSD for DG Set 
476 11840 

5635840 0.6 
Ltr. /Annum kCal/Ltr 

Total       25.8 

 

1.3 CUMULATIVE ENERGY SAVING MEASURES (EEM) 
Table 3: Energy Efficiency Measures 

Description Annual Energy Savings Estimated 
Investment 

Simple Payback 
Period  
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kVAh kWh Rs in 
Lacs 

(Rs in Lacs) (months)  

EEM-1: Set minimum 
temperature of all ACs at 
25-degree Celsius 

- 20000 1.56 Nil Immediate  

EEM-2: Replace existing 
conventional tube lights 
with LED tube lights 

- 1536 0.12 0.10 9.62  

EEM-3: Replace existing 
conventional 60-Watt 
Fan with 28-Watt BLDC 
Fan 

- 57108.5 4.45 14.87 40.06  

EEM-3: Replace existing 
conventional 120-Watt 
Fan with 28-Watt BLDC 
Fan 

- 11901.1 0.93 1.08 13.94  

EEM-4: Replace existing 
no star or low star rated 
ACs with 5-star Acs 

- 408 1.78 16.80 113.12  

Total - 90954 8.84 32.85 44.56  

 
 
 
 
 

Table 4: Monetary benefit analysis detail  
 

Particulars Values 

Annual Purchased Power Bill Rs 44.38 Lacs 

Annual Purchased HSD Bill Rs. 0.12 Lacs 

Total Annual Energy Bill Rs. 44.40 Lacs 

Total Annual Energy Saving Potential identified Rs. 8.84 Lacs 

Percentage Energy Cost Saving Potential 19.73% 
 
 
 
 
 



Energy Audit of Shivaji College, New Delhi 
 

ABP Industries, New Delhi Page 14 
 

2. INTRODUCTION  

2.1 THE PROJECT 

With the advent of energy crisis and exponential hikes in the cost of different forms of energy, 
Energy Audit is manifesting its due importance in Industrial Establishments.   
Energy Audit is the key to a systematic approach for decision-making in energy management 
as it attempts to evaluate the energy usage pattern in an establishment. Also, it serves to 
identify all the energy streams in an establishment, so that potential areas wherein energy 
savings are practically feasible are identified. 
It was with this objective of study team that was entrusted by Integral University 
Management team for the energy audit of their university campus situated in Lucknow. 

2.2 DELIVERIES 

 Present energy scenario of the building.  
 Detailed analysis of the data obtained through onsite measurements using 

portable gadgets, discussions with concerned personnel etc. 
 Recommendations for energy savings in all possible areas with cost benefit 

analysis.  
 Technical specifications for any retrofit options and  
 List of suppliers / manufacturers of energy efficient technologies. 

2.3 METHODOLOGY 

Methodology adopted for achieving the desired objectives viz: Assessment of the Current 
operational status and Energy savings include the following: 

 Discussions with the concerned officials for identification of major areas of focus 
and other related systems. 

 A team of engineers visited the campus premises and had discussions with the 
concerned officials/ supervisors to collect data/ information on the operations and 
energy distribution in the building. The data was analyzed to arrive at a base line 
energy consumption pattern. 

 Measurements and monitoring with the help of appropriate instruments including 
continuous and/ or time-lapse recording, as appropriate and visual observations 
were made to identify the energy usage pattern and losses in the system.   

 Computation and in-depth analysis of the collected data, including utilization of 
computerized analysis and other techniques as appropriate were done to draw 
inferences and to evolve suitable energy conservation plan/s for improvements/ 
reduction in specific energy consumption. 

 Draft Report submission on the findings of the audit. 

 Final report submission after incorporating the observations/ comments made by 
Shivaji College management team. 
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2.4 LIST OF INSTRUMENTS USED 
Table 5: List of instruments 

Sr. No. Instruments Make Image 

1 
Three Phase Power 

Analyser, ALM 31 
Krykard 

 

2 
Three Phase Power 

Analyser, ALM 20 
Krykard 

 

3 
Ultrasonic Water 

Flow Meter 
Handheld Ultrasonic 

 

 
 

                 Develop a Base Line of the 
Energy Consumption Pattern 

                
               Obtaining Energy 

Consumption data 
from the site 

   
On Site Measurements  

               Active 
involvement of 
the schoolwork 

group 

             Draft Report Submission  
 

                Feedback 

             Final Report Submission 
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2.5 OPERATING HOURS CONSIDERED FOR CALCULATION PURPOSE 
Table 6: Operating hours of electrical equipment 

Particulars Values 

Office Building Lighting  
(8 hrs./day, 300 Days/Annum) 

2400 hrs. per annum 

Compound Lighting 
(10 hrs./day, 365 days a year) 

3650 hrs. per annum 

Air Conditioning  
(8 hrs./day, 215 Days/Annum & 6 days a week) 

1720 hrs. per annum 

Ceiling Fans for Office Building 
(12 hrs./day, 220 Days/Annum) 

2640 hrs. per annum 
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3. POWER SUPPLY SYSTEM AND ENERGY CONSUMPTION PATTERN 

3.1  POWER SUPPLY SYSTEM  
The Power Supply to the building is sourced from the BSES Rajdhani Power Limited at 11 kV. The 
voltage is stepped down to 433 V using one transformer is located in the campus of, 630 kVA. Billing 
is on KWH basis. The additional power is generated in-house 2 DG Sets of one 200 kVA and one 100 
kVA operated time to time as per requirement and load profile in the campus. University has also 
installed solar power plant on roof top of the buildings having 75 kWp capacity.  
Single line diagram of existing system is mentioned below: 
 

 
Figure 1: Electrical distribution network 
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Table 7: Existing Transformer Specification 
Particulars TR-1 

Make Universal Power 

Rating 630 kVA 

Voltage Ratio 11kV/433V 

LT Current 33.1/840 Amp 

Year 2019 
 
 

Table 8: Existing DGs Specification 
Particulars DG-1 DG-2 

Make Sudhir Rishabh 

Capacity 200 kVA 100 kVA 

Rated Voltage 415 V 415 V 
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3.2 MONTHLY PURCHASED POWER CONSUMPTION PATTERN FROM GRID 
Table 9: Electricity Bill Analysis 

Consumption 
Month 

Unit 
Consumed 

(KWH) 

Unit Consumed 
(KVAH) 

CD  
(KVA) 

MDI  
(KVA) 

Power 
Factor 

Total 
Amount 

Energy 
Charges Rs. 

Unit Cost 
(Rs/kWH) 

Apr-24 25704 25730 203 192.0 0.999 403937 202685.0 7.885 

May-24 32916 33015 203 216.0 0.997 481800 260875.5 7.925 

Jun-24 30648 30771 203 180.0 0.996 459389 242497.5 7.912 

Jul-24 26004 26056 203 204.0 0.998 403426 205246.5 7.893 

Aug-24 33216 33249 203 240.0 0.999 490286 263100.5 7.921 

Sep-24 37392 37429 203 324.0 0.999 544635 296449.5 7.928 

Oct-24 27852 27880 203 264.0 0.999 427262 220012.5 7.899 

Nov-24 18348 18403 203 96.0 0.997 301435 144187.5 7.858 

Dec-24 17832 17886 203 72.0 0.997 281375 139867.5 7.844 

Jan-25 15276 15322 203 48.0 0.997 235251 119451.0 7.820 

Feb-25 12600 12753 203 48.0 0.988 201297 98155.5 7.790 

Mar-25 15168 15275 203 96.0 0.993 196460 118716.0 7.827 

Total 292956 293769 - - 0.997 - 192603.7 7.875 
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Table 10: Yearly Diesel Bill Analysis 

Year Units generated, kWh 
Amount of Diesel, 

Lit 
Specific fuel 

consumption, kWh/Lit 
FY-2024-25 476 136 3.50 

 

3.3 TRANSFER LOADING 

Time lapse recording of various electrical parameters was done during the energy audit. 
Based on the measurements made, the average load of the office buildings and hostels was 
measured, and Summarized results are given below and recorded parameters of the 
transformers are attached in Annexure: 
 
 

 
Figure 2: Transformer Picture 
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4. AIR CONDITIONING & REFTREGERATION SYSTEM 

4.1 AIR CONDITIONING SYSTEM 

Majority of cooling load is met by split and window ACs. Details of installed ACs are 
mentioned below in following table. 

Table 11: Installed Air conditioners detail in new building 
 

Sr. Location of the building 

Split AC 

Cassette AC 

Split AC 

No 
star/2star/3 

star 

5 Star 
1.5 ton 

1 Jijabai Hall 4     

2 Auditorium Hall    4   

3 Paeshva Baji Rao   4   

Second Floor 

4 Zoology Lab 2 2   

5 Recording Lab 1     

6 Research Lab 1     

7 Botany Staff Room   1   

8 Botany Lab 1&2   2   

Third Floor 

9 Auditorium Hall ( Tanhaji Malusare) 4     

10 Bio- Chemistry Lab   4 3 

11 Bio-Chemistry Staff Room 1     

12 Bio- Chemistry CMR Projector Room 2     

13 Bio- Chemistry CEDM Room 1     

14 Bio- Chemistry Research Lab 1     

15 English Staff Room   1   

Total 17 18 3 
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Table 12: Installed Air conditioners detail in old building 
 

Sr. Location of the building 

Window 
AC 

Split 
AC 

Split 
AC Fridge Cassette 

AC 
Split 
AC 

  3 Star       

5 
Star 
1.5 
ton 

Ground Floor 
1 Chemistry Staff Room     1       
2 IQ AC Room     1       
3 Help Desk             
4 Principal Office   3         
5 Conference Hall     1       
6 Principal Room           2 
7 Barsar Room   1         
8 Old Political Science Room   1         
9 Old Political Science Staff Room            3 

10 
Old Political Science Staff Meeting 
Room 

          1 

11 Kitchen       1     
12 Vice Principal Room 1           
13  Math Lab Staff Room  1           
14 Computer Lab III           6 
15 Computer Lab III  Staff Room 1           
16 Math Staff Room 1           
17 Department of History           1 
18 Department of Physical Education   1         
19 Research Lab     1       
20 Room No-7   2         
21 Room No-8   2         
22 Room No-9   2         
23 Canteen   4         
24 Girls Common Room           1 
25 Toilet ( Male & Female )             
26 Office       1   5 
27 Department of Commerce           1 
28 Department of Hindi           1 
29 Department of Economics           1 
30 Room No-106 1           
31 Chankaya Auditorium         12   
32 Library             
33 Reading Hall     2       
34 E-Research Center     1       
35 Technical Section     1       
36 Computer Lab-I           2 
37 Department of Physics 2     1     
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Sr. Location of the building 

Window 
AC 

Split 
AC 

Split 
AC Fridge Cassette 

AC 
Split 
AC 

  3 Star       

5 
Star 
1.5 
ton 

38 Computer Staff Room           1 
39 Toilets             
40 Department of Environment Studies           1 
41 Zoology Staff Room           1 
42 Museum Zoology     1 2     
43 Zoology Lab-I             
44 Zoology Lab-II             
45 Preparation Room             
46 Room No-201             
47 Room No-202             
48 Plant Tisseue Culture Room     1       
49 Old Botany Staff Room           1 
50 Room No-203             
51 Botany Museum           1 

2nd Floor 
52 Room No-204             
53 Room No-205             
54 Room No-206             
55 Room No-207             
56 Room No-208             
57 Room No-209             
58 Room No-210             
59 Room No-211             
60 Room No-212           1 
61 Room No-213             
62 Room No-214           1 

3rd Floor 
63 Room No-303     1       
64 Health Counter (Old)     1       
65 Health Counter (New)     4       

Total 7 16 16 5 12 31 
 

Observations: 
During the Energy Audit at the campus, it was found that the facility has installed more 5-
star rated ACs in the place of 2/3-Star ACs, but some locations we are found 2/3-Star ACs in 
campus. 
Suggestions: 
It is suggested to replace all 2/3-star ACs with 5-star rated ACs.  
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Figure 3: Picture of ACs Labs & Canteen  
 

4.2 SET MINIMUM TEMPERATURE OF ALL ACS AT 25-DEGREE CELSIUS 
In order to promote energy conservation and operational efficiency, all Air Conditioners (ACs) within 
the premises are maintained at a minimum temperature setting of 25°C. This initiative ensures optimal 
comfort levels while significantly reducing electricity consumption. 
 
By maintaining the AC temperature at 25°C, the energy saving is approximately 10–15% compared to 
lower temperature settings. This small adjustment not only reduces the overall energy load on the 
system but also enhances the life of the equipment and supports the organization’s commitment toward 
sustainable and environment-friendly practices. 
 

Table 13: Temperature Setting at 25°C 

Sr. No Description UOM Value 
1 Total no. of Existing Air Conditioner  Nos 125 
2 Annual Running Hours (Estimated) Hrs 1600 
3 Estimated Energy Consumption per AC kW/Hr 1 
4 Annual  Energy Consumption  of AC kWh 200000 

5 Power cost Per KWh (Approx) Rs  7.8 

6 
Reduction in Energy consumption per hour after 
increasing the Temp 22°C to 27° C, Approx Saving 10 
% of Total Consumption 

kWh 0.1 

7 Annual Energy Saving  KWh 20000 
8 Annual Monetary saving Rs  156000 
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4.3 REPLACE EXISTING NO STAR OR LOW STAR RATED ACS WITH 5 STAR ACS 
To improve energy performance and reduce electricity consumption, it is recommended to replace all 
existing non-star or low star-rated Air Conditioners (ACs) with BEE 5-Star rated energy-efficient 
models. 
 
5-Star rated ACs consume 25–35% less energy compared to conventional or low-rated units, resulting 
in substantial energy and cost savings over their operational life. These ACs are equipped with 
advanced inverter technology, which adjusts compressor speed based on cooling demand, thereby 
enhancing comfort and reducing power wastage. 
 
Implementation of this measure will lead to lower electricity bills, improved system reliability, and 
reduced greenhouse gas emissions, aligning with the organization’s goals of sustainability and energy 
efficiency. 

Table 14: Replacement of 2/3-star ACs with 5-star ACs 

Sr. No Particulars UOM 3 Star 5 Star 
1 Minimum Energy Efficiency Ratio (Watt/ Watt) EER 3.1 3.5 
2 Maximum Energy Efficiency Ratio (Watt/ Watt) EER 3.29 3.59 
3 Cooling Capacity  kcal/hr 5221 5353 
4 Rated Power Consumption  KW 1.566 1.43 

5 Operating  Hours / Year  3000 3000 
6 Energy Consumption  KW/year 4698 4290 
7 Energy Saving Per AC Kwh/year 408 
8 Electricity Cost Rs/Kwh 7.8 
9 Total No of Old AC which to be replace Nos 56 

10 Annual Monetary Saving Rs. 178214 

11 Total Cost of 5 Star AC Rs. 1680000 
12 Payback  Months 113.1 

 

4.4 OVEN AND GEYSERS 

Details of installed oven & geyser are mentioned below in following table. 
 

Table 15: Installed Oven and Geysers detail 
 

Sr. Location of the building Oven Gyser 

Ground Floor 
1 Principle Office Toilet   1 

2 Kitchen 1   

3 Math Lab 5   

Total 6 1 
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Figure 4: Picture of Geyser at Principal office toilet  
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5. LIGHTING AND FANS 

5.1  LIGHTING SYSTEM 

Installed lighting system in the building is mentioned below in table: 
Table 16: Installed lighting detail in new building 

Sr. Location of the building 
LED light  

18 W 
1 Jijabai Hall 16 
2 Auditorium Hall  16 
3 Paeshva Baji Rao 16 

First Floor 
4 LR-J- 101 6 
6 LR-J- 102 11 
6 LR-J- 103 7 

Second Floor 
7 LR-J- 201 6 
8 LR-J- 202 11 
9 LR-J- 203 7 

10 Zoology Lab 29 
11 Recording Lab 3 
12 Research Lab 3 
13 Botany Staff Room 5 
14 Botany Lab 1&2 30 
15 Botany Theory Room 16 

Third Floor 
16 LR-J- 301 8 
17 LR-J- 302 11 
18 LR-J- 303 7 
19 Auditorium Hall ( Tanhaji Malusare) 30 
20 Bio- Chemistry Lab 74 
21 Bio-Chemistry Staff Room 5 
22 Bio- Chemistry CMR Projector Room 4 
23 Bio- Chemistry CEDM Room 1 
24 Bio- Chemistry Research Lab 2 
25 LR-J01 12 
26 CEC Hindi North 11 
27 CEC Hindi South 9 
28 English Staff Room 5 

Total 356 
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Table 17: Installed lighting detail 

Sr. Location of the building 
LED 
light  

LED 
light  

LED 
Light 

Tube 
Light Bulb 

20 W 2x2 1X1 36W   
Ground Floor 

1 Room-3 7         
2 Chemistry Staff Room 3         
3 Chemistry Lab-I 9         
4 Chemistry Lab-II 20         
5 Instrument Lab 6         
  Lab Incharge Room 5         
6 Store Room 3     2   
7 IQ AC Room 2         
8 Help Desk 1         
9 Principal Office   6       

10 Conference Hall   6       
11 Principal Room   9       
12 Kitchen 2         
13 Toilet 1         
14 Barsar Room 2         
15 Entrance   1       
  Toilet 1         

16 Old Political Science Room 2         
17 Old Political Science Staff Room    9       

18 
Old Political Science Staff Meeting 
Room 

  2       

19 Kitchen 2         
20 Vicce Principal Room 6         
21 Math Lab 2   5     
22  Math Lab Staff Room  3         
23 Computer Lab III 24         
24 Computer Lab III  Staff Room 4         
25 NCC Room (Boy) 2         
26 Store Room 1         
27 Math Staff Room 2     1   
29 Department of Physical Education 2     3   
30 Store Room       2   
31 Research Lab 3         
32 Entrance 1         
33 NCC Girls 1         
34 Room No-5 4         
35 Room No-6 6         
36 Room No-7 9         
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Sr. Location of the building 
LED 
light  

LED 
light  

LED 
Light 

Tube 
Light Bulb 

20 W 2x2 1X1 36W   
37 Room No-8 9         
38 Room No-9 9         
39 Room No-10 4         
40 Room No-11 3         
41 Canteen           
42 Counter 3         
43  Kitchen 6         
44 Girls Common Room 4         
45 Toilet ( Male & Female ) 2         
46 Office   18 16     
47 Electrical Room 1         
48 Hawa Mahal 15         
49 Stair 2         
51 Department of Commerce 2         
52 Lobby 17         
53 Department of Hindi 2         
54 Department of Economics 2         
55 Room No-106 4         
56 Room No-107 3     1   
57 Room No-108 3     1   
58 Room No-109 5         
59 Room No-110 5         
60 Room No-111 4         
61 Chanakya Auditorium 27         
62 Library 50     22   
63 Reading Hall   5       
64 E-Research Center   4       
65 Technical Section   8       
66 Library           
67 Toilets 3         
69 Physics Lab-I 15         
70 Physics Lab-II Store 11         
71 Digital Lab 4         
72 Optics Lab 2         
73 Thermal Room 3         
74 Computer Lab-I 6         
75 Department of Physics 4         
76 Computer Staff Room 2         
77 Toilets 2         
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Sr. Location of the building 
LED 
light  

LED 
light  

LED 
Light 

Tube 
Light Bulb 

20 W 2x2 1X1 36W   
78 Department of Environment Studies 2         
79 Room No-101 1         
80 Room No-102 9         
81 Toilets (Male & Female) 2         
82 Zoology Staff Room 4         
83 Museum Zoology 2         
84 Zoology Lab-I 5         
85 Zoology Lab-II 9         
86 Preparation Room 3         
87 Room No-201 2         
88 Room No-202 2         
89 Plant Tissue Culture Room 2         
90 Old Botany Staff Room 3         
91 Room No-203 7         
92 Botany Museum 5         

2nd Floor 
93 Room No-204 1         
94 Room No-205 3         
95 Room No-206 2         
96 Room No-207 4         
97 Room No-208 4         
98 Room No-209 5         
99 Room No-210 5         
100 Room No-211 3         
101 Room No-212 3         
102 Room No-213 4         
103 Room No-214 3         
104 Lobby 4         
105 Cabin 1         
106 Botany Lab-I  7         
107 Botany Lab-II 6         
108 Lab Incharge Room 4         
109 Room No- LTR 2         

3rd Floor 
110 L-1 2         
111 L-2 3         
112 L-3 2         
113 L-4 2         
114 L-5 3         
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Sr. Location of the building 
LED 
light  

LED 
light  

LED 
Light 

Tube 
Light Bulb 

20 W 2x2 1X1 36W   
115 L-6 6         
116 L-7 6         
117 Toilets  2         
118 Lobby 3         
119 Room No-301 2         
120 Room No-302 1         
121 Room No-303         4 
122 Room No-304         4 
123 Room No-305 1       8 
124 Health Counter (Old) 15         
125 Health Counter (New) 12         

  Total 549 68 21 32 16 
 

  
 

Figure 5: Pictures of Lightings at Classrooms & Library  
 

Observations: 
During the Energy Audit at the campus, it was found that the facility has installed more LED 
lights in the place of Conventional Tube lights, but some locations we are found conventional 
tube lights in campus. 
Suggestions: 
It is suggested to replace all conventional fluorescent tube lights with LED tube lights.  
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5.2 REPLACE EXISTING CONVENTIONAL TUBE LIGHTS WITH LED TUBE LIGHTS 

To enhance energy efficiency and reduce electricity consumption, it is recommended to replace all 
existing conventional fluorescent tube lights with energy-efficient LED tube lights. 

LED tube lights consume 40–50% less power compared to traditional fluorescent fittings while 
providing the same or better illumination levels. Additionally, LEDs have a longer lifespan, require 
lower maintenance, and produce less heat, thereby improving the overall lighting quality and reducing 
the building’s cooling load. 

Implementation of this measure will result in significant energy savings, reduced maintenance costs, 
and lower greenhouse gas emissions, contributing to the organization’s sustainability goals. 
 

Table 18: Replacement of Tube lights with LED 
Sr. No Description UOM Value 

1 Total no. of Existing T-8, 40 W  Tube light  Nos 32 
2 Avg. Energy Consumption of Per Tube Light Watt 40 

2 Annual Running Hours  @300 Days @ 8 Hrs/Day Hrs 2400 
3 Energy Consumption of LED Light Watt 20 
4 Estimated daily Energy saving @  8 Hrs per day KW 5.12 
5 Power cost Per KWh (Approx) Rs  7.8 
6 Estimated cost  1 No. of LED Light Rs  300 
7 Total Estimated Investment Rs  9600 

8 Annual Energy Saving @ 300 Days KWh 1536 
9 Annual Monetary saving Rs  11980.8 
10 Pay Back Period Month 9.62 

 

5.3 FANS 

Installed Fans in the building is mentioned below in table: 
 

Table 19: Installed Fan detail in new building 
 

Sr. Location of the building 
Ceiling 

Fan  
Exhaust 

Fan 
60 W   

1 Jijabai Hall 16   
2 Auditorium Hall  13   
3 Paeshva Baji Rao  12   

First Floor 
4 LR-J- 101  6   
5 LR-J- 102  5   
6 LR-J- 103  4   

Second Floor 
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Sr. Location of the building 
Ceiling 

Fan  
Exhaust 

Fan 
60 W   

7 LR-J- 201 6   
8 LR-J- 202 5   
9 LR-J- 203 4   
10 Zoology Lab 13   
11 Recording Lab 1   
12 Research Lab 1   
13 Botany Staff Room 2 1 
14 Botany Lab 1&2 13   
15 Botany Theory Room 4   

Third Floor 
16 LR-J- 301 6   
17 LR-J- 302 5   
18 LR-J- 303 4   
19 Auditorium Hall ( Tanaji Malusare) 16   
20 Bio- Chemistry Lab 31   
21 Bio-Chemistry Staff Room 2 1 
22 Bio- Chemistry CMR Projector Room 2   
23 Bio- Chemistry CEDM Room 1   
24 Bio- Chemistry Research Lab 1   
25 LR-J01 6   
26 CEC Hindi North 5   
27 CEC Hindi South 4   
28 English Staff Room 2 1 

Total 188 3 
 

Table 20: Installed Fan details 

Sr. Location of the building 
Ceiling Fan  Wall 

fan 
Exhaust 

Fan 
60 W 120 W 35 W   

Ground Floor 
1 Room-3 7 2     
2 Chemistry Staff Room 1       
3 Chemistry Lab-I 5 2   4 
4 Chemistry Lab-II 14 6   3 
5 Instrument Lab 4       
6 Lab Incharge Room 3       
7 Store Room 0 1   1 
8 IQ AC Room 1       
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Sr. Location of the building 
Ceiling Fan  Wall 

fan 
Exhaust 

Fan 
60 W 120 W 35 W   

9 Help Desk     1   
10 Principal Office 2     1 
11 Conference Hall 2     1 
12 Principal Room 4       
13 Kitchen 1       
14 Toilet 1     1 
15 Barsar Room 1   1   
16 Toilet       1 
17 Old Political Science Room 1       
18 Old Political Science Staff Room  6   2   

19 
Old Political Science Staff Meeting 
Room 

1       

20 Kitchen 1       
21 Voice Principal Room 3       
22 Math Lab 11       
23  Math Lab Staff Room  1       
24 Computer Lab III 11       
25 Computer Lab III  Staff Room 1   1   
26 NCC Room (Boy) 0 1     
27 Store Room 0 1     
28 Math Staff Room 2       
29 Department of History 2     1 
30 Department of Physical Education 2       
31 Store Room 2       
32 Research Lab     1   
33 Entrance     1   
34 NCC Girls 1       
35 Room No-5 5       
36 Room No-6 9       
37 Room No-7 9     2 
38 Room No-8 9     2 
39 Room No-9 9     2 
40 Room No-10 7       
41 Room No-11 5       
42 Canteen 9       
43 Counter 1       
44  Kitchen       1 
45 Girls Common Room 2   2   
46 Office 18   3   
47 Electrical Room 1       
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Sr. Location of the building 
Ceiling Fan  Wall 

fan 
Exhaust 

Fan 
60 W 120 W 35 W   

48 Department of Commerce 2       
49 Property Counter 1       
50 Department of Hindi 1   1   
51 Department of Economics 1   1   
52 Room No-106 2       
53 Room No-107 4       
54 Room No-108 4   2   
55 Room No-109 4       
56 Room No-110 7       
57 Room No-111 4       
58 Chankya Auditorium 12     2 
59 Library 1 36 4 7 
60 Reading Hall 4       
61 E-Research Center 1       
62 Technical Section 9   3   
63 Toilets       1 
64 Physics Lab-I 12   1   
65 Physics Lab-II Store 10   1 1 
66 Digital Lab 4   1   
67 Optics Lab 3       
68 Thermal Room 4   2 1 
69 Computer Lab-I 6       
70 Department of Physics 4       
71 Computer Staff Room 2       
72 Toilets       1 
73 Room No-101 1       
74 Room No-102 6       
75 Toilets (Male & Female)       2 
76 Zoology Staff Room 4       
77 Museum Zoology 3     1 
78 Zoology Lab-I 4     1 
79 Zoology Lab-II 3     1 
80 Preparation Room 2     1 
81 Room No-201 4       
82 Room No-202 5       
83 Plant Tissue Culture Room 1       
84 Old Botany Staff Room 1       
85 Room No-203 9       
86 Botany Museum 5     1 
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Sr. Location of the building 
Ceiling Fan  Wall 

fan 
Exhaust 

Fan 
60 W 120 W 35 W   

Second Floor 
87 Room No-204 1       
88 Room No-205 4       
89 Room No-206 3   2   
90 Room No-207 6       
91 Room No-208 6       
92 Room No-209 9       
93 Room No-210 6   2   
94 Room No-211 3       
95 Room No-212 3       
96 Room No-213 8       
97 Room No-214 2       
98 Cabin     1   
99 Botany Lab-I  4   2 2 

100 Botany Lab-II 4   1   
101 Lab Incharge Room 2       
102 Room No- LTR 3       

Third Floor 
103 L-1 3       
104 L-2 3       
105 L-3 2       
106 L-4 3       
107 L-5 4       
108 L-6 8       
109 L-7 8       
110 Toilets        2 
111 Lobby 1       
112 Room No-301 2       
113 Room No-302 1       
114 Room No-303 3       
115 Room No-304 3       
116 Room No-305 6       
117 Health Counter (Old) 6       
118 Health Counter (New) 6       

Total 448 49 36 37 
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Figure 6: Pictures of Existing Fans at Labs, Library & Classrooms 
 

Observations: 
During the Audit, it was found that some Conventional Fans are installed in different location 
in campus. 
Suggestions: 
It is suggested to replace all conventional fans with BLDC fans. Detailed calculation of Energy 
Saving potential and Payback are given table below: 
 
 
 
 



Energy Audit of Shivaji College, New Delhi 
 

ABP Industries, New Delhi Page 38 
 

5.4 REPLACE EXISTING CONVENTIONAL 60-WATT FAN WITH 28-WATT BLDC FAN 
The existing conventional ceiling fans (60 W) are presently in satisfactory working condition and are 
effectively meeting the ventilation and comfort requirements of the occupied spaces. Their continued 
operation ensures reliable air circulation without any immediate operational issues. However, in order 
to further enhance energy efficiency and reduce electricity consumption in the long term, it is 
recommended that these conventional fans may be gradually replaced with energy-efficient Brushless 
Direct Current (BLDC) fans (28 W). 
 
BLDC fans operate with advanced motor technology that ensures up to 50% energy saving compared 
to conventional induction motor fans, without compromising on air delivery or comfort. These fans 
also offer features such as remote-control operation, lower heat generation, and higher service life. 
 
By implementing this measure, the facility can achieve significant energy and cost savings, reduced 
maintenance requirements, and contribute toward sustainable and energy-efficient operations. 
 

Table 21: Replacement of 60-watt fan with BLDC 

Sr. No Description UOM Value 

1 Total no. of Existing Ceiling Fan Nos 676 

2 Avg. Energy Consumption of Per Ceiling Fan Watt 60 

2 Annual Running Hours (Estimated) Hrs 2640 

3 Energy Consumption of BLDC Fan Watt 28 

4 Estimated daily Energy saving @ 8 Hrs per day KW 21.63 

5 Power cost Per KWh (Approx) Rs  7.80 

6 Estimated cost  1 No. of BLDC Fan Rs  2200 

7 Total Estimated Investment Rs  1487200 

8 Annual Energy Saving @ 250 Days KWh 57108.48 

9 Annual Monetary saving Rs  445446.1 

10 Pay Back Period Month 40.1 
 

5.5 REPLACE EXISTING CONVENTIONAL 120-WATT FAN WITH 28-WATT BLDC FAN 
The existing conventional ceiling fans (120 W) are presently in satisfactory working condition and are 
effectively meeting the ventilation and comfort requirements of the occupied spaces. Their continued 
operation ensures reliable air circulation without any immediate operational issues. However, in order 
to further enhance energy efficiency and reduce electricity consumption in the long term, it is 
recommended that these conventional fans may be gradually replaced with energy-efficient Brushless 
Direct Current (BLDC) fans (28 W). 
 
BLDC fans operate with advanced motor technology that ensures up to 50% energy saving compared 
to conventional induction motor fans, without compromising on air delivery or comfort. These fans 
also offer features such as remote-control operation, lower heat generation, and higher service life. 
 
By implementing this measure, the facility can achieve significant energy and cost savings, reduced 
maintenance requirements, and contribute toward sustainable and energy-efficient operations. 
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Table 22: Replacement of 120-watt fan with BLDC 

Sr. No Description UOM Value 

1 Total no. of Existing Ceiling Fan Nos 49 

2 Avg. Energy Consumption of Per Ceiling Fan Watt 120 

2 Annual Running Hours (Estimated) Hrs 2640 

3 Energy Consumption of BLDC Fan Watt 28 

4 Estimated daily Energy saving @ 8 Hrs per day KW 4.51 

5 Power cost Per KWh (Approx) Rs 7.80 

6 Estimated cost  1 No. of BLDC Fan Rs 2200 

7 Total Estimated Investment Rs 107800 

8 Annual Energy Saving @ 250 Days KWh 11901.12 

9 Annual Monetary saving Rs 92828.7 

10 Pay Back Period Month 13.9 
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6. DIESEL GENERATION SYSTEM 

A diesel generator (DG) (also known as a diesel genset) is the combination of a diesel engine with an 
electric generator (often an alternator) to generate electrical energy. This is a specific case of engine 
generator. A diesel compression-ignition engine is usually designed to run on diesel fuel, but some 
types are adapted for other liquid fuels or natural gas. 
Diesel generating sets are used in places without connection to a power grid, or as an emergency 
power supply if the grid fails, as well as for more complex applications such as peak-lopping, grid 
support, and export to the power grid. 
In Shivaji college is having two numbers of Diesel Generator (DG) set for its electrical power needs 
in case of Electricity Board Power failure. Total installed  DG capacity is 300 KVA. 
 

• DG-1    Make- SUDHIR    200 KVA 

• DG-2    Make- RISHABH     100 KVA 
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Figure 7: DGs Pictures installed at Campus  
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7. RENEWABLE ENERGY GENERATION 

Introduction of solar system: 
A solar power plant is a system that converts sunlight into electricity. Solar panels capture 
sunlight and generate Direct Current (DC), which is then converted into Alternating 
Current (AC) by an inverter so it can be used in homes, industries, or supplied to the 
electricity grid. 

Advantage of Solar Power Plant: 
 Renewable & clean source of energy 

 Reduces dependence on grid electricity 

 Low carbon emissions 

Shivaji College has installed 75 kWp solar power generation system as a net metering 
system, this is a good initiative as renewable energy source, pictures of solar system are 
given below: 
 

Table 23: Monthly Solar generation details-2024-25 
 

Month Solar Generation (KWH) 

Apr-24 7313 

May-24 5826 

Jun-24 7614 

Jul-24 6188 

Aug-24 6173 

Sep-24 3128 

Oct-24 3139 

Nov-24 5051 

Dec-24 5448 

Jan-25 8293 

Feb-25 6812 

Mar-25 6622 

Total 71606 
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Figure 8: Solar Pictures installed at rooftop 

 
Observations : Shivaji College has installed 75 kWp solar power generation system as a net 
metering system, this is a good initiative as renewable energy source. The College has 
generated 71606 kWh units through solar in FY-2024-25 and save almost 25% of the total grid 
power consumption. 
 
Suggestions : It is suggested to enhance the solar power plant capacity and installation of 
solar street light to reduce energy consumption during nights . 
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8. CONCLUSION  

 
The Energy Audit of the Shivaji College reveals that the overall energy management 

practices are satisfactory and the existing electrical systems are operating within 

acceptable performance limits. The audit helped in identifying the current pattern of 

energy consumption and assessing the efficiency of major energy-consuming equipment 

and systems. 

It was observed that the College has adopted several energy-efficient practices and there 

is scope for further improvement through optimization of operating practices, regular 

maintenance, and adoption of energy-efficient technologies. Implementation of the 

recommended energy conservation measures will result in reduction in energy 

consumption, operating cost savings, and improved system performance without 

affecting productivity. 

Overall, the current Energy Audit provides a clear roadmap for improving energy 

efficiency. Continuous monitoring of energy usage, periodic energy audits, and timely 

implementation of conservation measures which help in achieving sustained energy 

savings and promote efficient and responsible energy management. 

 

This is to certify that Shivaji College has undertaken systematic initiatives for electrical 

energy conservation and on-site energy generation through the adoption of modern, 

sustainable, and energy-efficient technologies. These measures reflect the institution’s 

commitment towards responsible energy management and environmental sustainability. 

This certificate shall remain valid for a period of five (5) years, up to the year 2030. 
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9. ANNEXURES & SITE PHOTOGRAPHS 

Electricity Bill Copy 
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