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Summary 

The energy audit takes a constructive approach that aims for constant improvement 

in energy usage. It offers the required data foundation for the overall energy 

conservation strategy, primarily covering the study of energy utilization and 

assessment of energy-saving solutions while maintaining or improving human 

comfort, health, and safety. 

The present report accounts for the energy consumption patterns of the university 

campus and provides a detailed analysis of the data. Our team carried out the 

analysis with the help of staff members from the Engineering Branch of the 

university. In order to compare the consumption for the summer and winter seasons 

for the years 2021–22, a thorough audit of the energy consumption at various sectors 

on the university campus has been prepared. For clear understanding of the progress 

after implementing some of the recommendations of the previous energy audit, the 

data for two previous years are also analyzed.  

The report includes a list of possible recommendations to conserve and efficiently 

access the available resources. Some daily practices relating to the use of common 

electrical appliances have also been suggested, which are expected to reduce energy 

consumption without affecting normal daily activities. 
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Introduction: The University of North Bengal has three campuses. The main campus is located 

alongside the Asian High Way 2 in the Darjeeling district of West Bengal, near Siliguri. It spreads 

across an area of about 331 acres. The second campus has developed over an area of 36.14 acres 

in Jalpaiguri. The other campus is in Salt Lake, Kolkata. The layout of the main campus of the 

university has been designed with academic, administrative, sports/recreational, residential, and 

other requirements in mind. 

The departments, research Centres and various administrative branches of the university are 

hosted at various buildings across the campus. The main campus has three hostels for girls 

and two hostels for boys. Besides these, the infrastructure facilities, such as Health 

Centre, Gymnasium, Sports Grounds, Guest houses, auditoriums, canteens, faculty 

club, bank, post office, and library, are present on the main campus. The main campus 

is a residential one.  The university provides residential facilities for teachers, officers, and non-

teaching employees on the campus. 

The amount of energy consumption at the campuses of university of North Bengal is huge; the cost 

of the university's energy use is just about two crore rupees per year. Both environmental and 

economic concerns demand for various efforts towards reducing energy consumption in the 

campus without compromising people's safety, health, and comfort. 

The main goal of this energy audit is to make NBU campus energy efficient. As we know an energy 

audit is a systematic process of assessing and analysing energy usage and identifying opportunities 

for energy efficiency improvements in a building, facility, or industrial process. It involves 

evaluating energy consumption patterns, identifying areas of energy wastage, and recommending 

strategies to reduce energy consumption and improve overall energy performance. 

The need for an energy audit stems from the desire to reduce costs, improve energy efficiency, 

comply with regulations, mitigate environmental impact, optimize equipment performance, 

manage risks, and create healthier and more comfortable environments. By conducting an energy 

audit, individuals and organizations can gain valuable insights into their energy consumption 

patterns and take steps toward a more sustainable and efficient energy future. Energy audits in 

educational institutions will help to better understand how energy and fuel are used in each 

characteristic, and help identify where vehicle waste occurs and where there is room for 

improvement. 
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If one is concerned with cost control or savings in any of the above, energy will always appear at 

the top of the list, so energy management is an important area for cost reduction. Energy 

monitoring will provide better guidance for energy cost reduction, preventive maintenance and 

quarterly activities that are important for production and operations. Such a research process will 

help to maintain focus on the various changes that occur in electricity costs, the availability and 

reliability of electricity, to decide on the energy mix in the near future, to determine the potential 

of energy conservation technologies, upgrading energy-saving equipment, etc.  

 

Existing practices for saving energy consumption in the university: 

1. Replacement of incandescent bulbs and fluorescent tube lights by energy efficient light-

emitting diode (LED) bulbs/tubes.   

2. Replacement of old fans or other equipment with new energy efficient fans or equipment. 
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ENERGY MANAGEMENT 
 

Main Campus of NBU: 

 

Jalpaiguri Campus of NBU: 

 

Contract Demand with 
WBSEDCL 

1000 KVA 

Transformer Capacity 

 

1065 KVA 

Diesel Generator Set Capacity 
in campus 

900 KVA 

Electricity Consumption per 
year 

2019-2020 2020-2021 2021-2022 

Electricity Consumption per 
year in Kwh 

 

2083176 Kwh 1422188 Kwh 1663850 
Kwh 

Electricity Cost per year in Rs. 

 

Rs. 
1,91,23,559 

Rs. 
1,46,44,442 

Rs. 
1,60,02502 

Diesel Consumption per year 

 

1680.5 Ltrs 1950 Ltrs 1400 Ltrs 

Contract Demand with WBSEDCL 

 

400 KVA 

Transformer Capacity 

 

250 KVA 

Diesel Generator set Capacity in 
campus 

 

At present no DG service at the 
campus 
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                 Data Analyzation and visualization 

 
The above tabular sheet showed the total equipment of the various departments in the year 2019–

20. Those may be in operation for an average of 8 hours per day. The tabular sheet also showed 

the approximate calculation of consumption and cost per year. As per WBSEDCL the HT tariff rates 
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vary in different seasons (i.e., summer, monsoon, and winter).  We try to present the percentage of 

uses of various equipment year-wise in a pie chart, which is given below.   

 
 

 

  

It is found from the above pie chart that in the year 2019–2020 the energy consumed 

by the conventional light is 27% of the total energy usage whereas the LED light 

consumes only 6% of the total utilized energy. 

 



11 | P a g e  

 

 



12 | P a g e  

 

 

 

             

 

 

    One may notice from this pie chart that the number of LED light is increased from the previous 

year (2019-2020). 
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The number of LED bulbs at various departments in the university increase during the last two 

years. The above chart together with the similar charts for last two years reflect the fact that the 

use/installation of conventional light has decreased gradually. 
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The above figure shows that the estimated approximate consumption and energy cost for the 

equipment list given above. It can be seen from the above figure that the consumption and annual 

energy cost is decreasing with time.  
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In the above figure,  we show the actual consumption and energy bills of the University during last 

three years. It can be seen that the consumption and the energy cost for the year 2020-2021 were 

substantially lower, which is due to Covid-19 pandemic (the offline academic activities were 

suspended for a few months). 
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 The estimated and the actual consumption of electric energy during the last three years. The 

column 1 and 2 describe the estimated energy consumption and cost respectively, whereas the 

column 5 and 6 show the actual energy consumption and cost.  
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Recommendations: 

1. The prevailing policy of replacing incandescent bulbs and fluorescent tube lights by energy 
efficient light-emitting diode (LED) bulbs in phase wise manner to be continued.  

2. The existing practice of replacing old fans by new energy efficient fans in phase wise manner 
to be continued. 

3. Master switch may be installed outside each of the classrooms/office rooms. 
4. Regular arrangement of awareness program on saving energy. “Energy club” may be 

formed in the university.  
5. A few energy-efficient brushless direct current motor (BLDC) fan may be installed for testing 

the performance. 
6. Motion-sensor light may be used in corridors etc. at some places for testing the 

performance. 
7. Judicious use of air conditioners. Curtains to be used in AC rooms.  
8. Turn off electrical equipment when not in use. 

9. Maintain appliances and replace old appliances. 
10. Installation of solar water heaters at university guest houses, hostels and residential 

quarters. 
11. A 1000 KW grid connected Solar Power Plant at the roof top of various buildings of this 

University has been installed but it is not yet functioning. The WBSEDCL and NBDD may be 
approached for early commissioning and operation of the plant.  

 

 
A special note:  
The university has a total of 149 ACs of different types, including split, tower, and window types, 
which make up a very large part of the total energy consumption of the campus. But, at many 
places, it was found that ACs are not used with the best recommended energy-saving practices, 
such as insulation. Also, at certain places, AC is found to be   used without curtains. These poor 
practices account for the increase in AC load and, thus, consumption.  
Proper maintenance and cleaning of ACs are required regularly to make them work at their highest 
efficiency. Any dirt in the filter may reduce efficiency of ACs very significantly. Also, if the ampere 
of an AC is found more than 12A, then the AC machine requires to be replaced immediately. 
The ACs should be switched on 15 minutes before actual use and should be switched off before 
leaving the room. 
Saving calculation on replacement of LED lights 
Luminous efficacy is the measure of the number of lumens a bulb produces per watt i.e., 
how much visible light is produced compared to the power consumed. If we compare 
Crompton LED Battens against traditional tube lights, we get the following results: 

 40W tube light churns out approx. 1900 lumens for 36 watts. 

 18W Crompton LED Batten easily produces over 1800 to 2000 lumens for 18 watts. 
An LED Batten consumes less than half the power to match the light produced by a 
conventional tube light. 


