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Preface 

 

Energy audit of the Guru Nanak Dev University Campus has been conceded by a team 

for the period of May 2017 to April 2021. The audit has been carried out to assess the 

energy competence of the campus in terms of drop of energy consumption and efforts 

made for energy conservation practices. This audit to highlight the energy proficient 

appliances which sinked the expenditure on energy and paved ways to further the efforts 

and initiatives to reduce the energy consumption in future. The energy audit survey was 

conducted by Prof. (Dr.) M. L. Singh, Electronics Department, and the report was finalized 

by Prof. (Dr.) Ashwani Luthra, Director, IQAC, GNDU, Amritsar. The required data is 

supplied by the electricity department of the university. The energy requirements and 

consumption are analyzed for overall campus and for different appliances in different 

sections of the university such as academic departments, administrative buildings, 

residential areas and hostels. Electricity consumption by different appliances such as 

tubes, fan, A.Cs, electronic instruments, etc. is also considered for the audit. The audit 

has helped the team to suggest the ways forwards to look for options relating to green 

energy production and reduced consumption of conventional energy. 
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GURU NANAK DEV UNIVERSITY 

With the glorious history of past fifty years, Guru Nanak Dev University was established at Amritsar 

on November 24, 1969 to mark the Birth Quincentenary of Sri Guru Nanak Dev Ji, the apostle of 

universal brotherhood, truthfulness, non-violence, compassion, tolerance, harmony, humanity, strict 

observance of moral & ethical values in daily life, who is also revered as the founder of Sikhism. It 

won't be an exaggeration to state that His teachings and preaching & His own personal life are 

perfect examples to be emulated by the entire mankind even after about four and half a centuries and 

will remain so eternally. Ever since its foundation the endeavour of the university has always been to 

meet the objectives enshrined in the Guru Nanak Dev University Act 1969, which emphasized that 

the new University would make provision for imparting education and promoting research in the 

humanities, learned professions, sciences, especially of applied nature and technology. Studies and 

research on the life and teachings of Guru Nanak, in addition to working towards the promotion of 

Punjabi language and spreading education among educationally backward classes and communities 

are the other commitments. In consonance with these expectations, the university in its eventful 

history of 50 years has taken long strides in spreading the message of Guru Nanak Dev ji and 

promoting education in such fields as Science, Arts, Management, Information Technology, Industrial 

Technology, Environment, Planning and Architecture. To fulfil its commitment, the tuition fee charged 

from the students of the departments of Guru Nanak Studies and the School of Punjabi Studies has 

been waived. The UGC conferred this University with status of “University with Potential for 

Excellence” in 2012. The National Assessment and Accreditation Council (NAAC), Bangalore in 

November 2014 reaccredited the university in 3rd cycle with CGPA of 3.51 out of 4 point scale at 

“A++” grade, the highest in the region.  

Guru Nanak Dev University is a high performing state public university as it has improved its ranking 

from 80 in 2017 to 51 in 2020 among all Central, Public and Private Universities in the country (NIRF, 

MHRD, GoI). It is reckoned among top 9% universities of the world and top 10 state public 

universities of India by Centre for World University Ranking (CWUR), a leading international agency 

engaged in grading the top ranking universities world-wide since 2012. QS I-GAUGE Rating System 

has rated the university in the Diamond Category in the field of ‘research, faculty quality and 

infrastructure’ by the. It was also shortlisted for the University of the Year Award in the 16th FICCI 

Higher Education Summit 2021 organized by FICCI jointly with the Ministry of Education and Ministry 

of Commerce & Industry, Government of India. High quality research has improved the H-index of the 

university from 64 to 119 with top 10 percent highly cited papers in Scopus. The university is placed 

among the top 4 Institutions in Punjab and 10 Institutions in North India by Nature Index,  

The University today boasts of 43 teaching departments at the Campus and 149 affiliated colleges, 

16 Constituent & University Colleges and 53 Associate Institutes, many of which are located in the 

rural areas. The university has always strived hard to make the benefits of higher education 

accessible to the rural masses. More than twenty thousand students, an overwhelming majority of 
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them being women, are enrolled in various Departments at University Campus and Constituent 

Colleges. On-line admission, on-line counselling, on-line re-evaluation, introduction of Credit Based 

Continuous Evaluation Grading System etc. are a few hallmarks of the university. All the results have 

been computerized and OMR (Optical Magnetic Recognition) system is being used to bring in more 

efficiency and transparency. This is the first University in the region to have computerized its 

examination and registration system. The students now have an all-time access to their results 

through SMS service. It acts as a model higher education institution for digital initiatives like e-office 

management system, digital library, Wi-Fi enabled campus, high speed online teaching modules, and 

smart classrooms to name a few. 

Academically also, the university has carved a niche for itself in the field of Higher Education in the 

country. Our University is recognized as one of the leading institutions in North India in the domain of 

Science and Technology. Many coveted projects from the apex bodies like the DST, CSIR, BARC 

and other organizations worth crores of rupees have been awarded to our faculty members. One of 

the four Nodal Calibration Centres established by Bhabha Atomic Research Centre is set up at our 

campus. The Centre of Emerging Life Sciences equipped with the state-of-the-art scientific 

instruments worth crores of rupees, well-maintained Botanical Garden, Department of Sports 

Medicine & Physiotherapy are a few of the jewels in the crown of the university. To more strengthen 

the university infrastructure and to prepare students for employments, computer lab with the help of 

TCS is also established. Further, the UGC has granted the University the Centre with Potential for 

Excellence in Life Sciences and Centre for Advanced Study in Chemistry.  

In the field of culture and sports also, the achievements of the university are noteworthy. The 

university has been national Champion for 10 times & the winner of the North-Zone-Inter-Varsity 

Cultural Championship for 13 times. The winning of the coveted Maulana Abul Kalam Azad Trophy, 

the highest sports award for a university in the country, for a record number of 23 times, speaks 

volumes about its supremacy in the field of sports. An Astro Turf for hockey, a swimming pool of 

international standards, a velodrome, a Gymnasium hall, shooting range & many other state-of-the art 

sports facilities are the prized possessions of the university. The Lifelong Learning Department of the 

university is successfully catering to the female folk of the region to make them self-dependent by 

offering various skill development programmes. The Track record of employment of our students by 

big business Houses and Multi-National Companies has been very satisfactory. Our students of 

engineering, management and commerce field are employed by companies in India and abroad. 

They are all contributing to the creditworthiness of the University by their hard work and diligence. In 

the last year alone, almost all our engineering and management students were recruited by various 

companies through campus placements. It goes without saying that all these achievements would not 

have been achieved, but for the heart and soul put in by the students, faculty members, and 

administration of the university. Undoubtedly, the university remains committed to achieve the lofty 

goals, for which it was founded after the name of Sri Guru Nanak Dev Ji. 

The university is known for its GREEN CAMPUS initiatives in the field of energy, water, solid waste 

management, micro mobility and health and hygiene. Some of the key initiatives of the university are 

energy efficient buildings, rooftop solar energy plant, solar water heaters, censor based urinals, toilets 

and wash basins, maintenance of lawns as water recharge systems, rooftop rainwater harvesting, on 

campus sewerage water treatment plant, organic waste management through bio-gas plant and 

vermi-compositing, natural processing to convert agro-waste into compost, involvement in recycling 

and reuse of paper, plastic, mettle and other waste, efficient medical waste management, regular 

thickening of tree cover by planning tree each year, making the campus car free, facilitating the 

students, staff and the visitors by free of charge e-vehicle facility for micro mobility within the campus, 

developing lush green covered footpaths, regular sweeping of the roads and buildings at least twice a 

day and regular disinfectant spray to help the university bag the second cleanest State University in 

India awarded by the Ministry of Human Resource Development, Government of India under Swachh 

Campus Ranking for the last two years continuously.  

 



Energy Audit Report, GNDU (2017-2021) 

  

[3] 
 

 

1. INTRODUCTION 

Higher education institutions (HEIs) are the driving forces to nation building. They act as role 

models for the society and communities to execute the innovative techniques and 

technologies developed and adopted by them to benefit the financial health and environment 

of the nation. Hence, responsibilities have been fixed on the HEIs to act upon to achieve the 

sustainable development goals (SDGs) and their targets mandated to be achieved by 2030. 

Amongst the seventeen SDGs suggested by the United 

Nations, SDG 7 specifically focuses on ‘Sustainable and 

Green Energy’. An audit of the existing energy scenario of a 

HEI will help it to develop energy saving/ conservation 

strategies along with the use of green energy options. 

Energy audit exercise is undertaken for Guru Nanak Dev 

University, Amritsar to identify energy efficiency potentials 

and develop modifications that will reduce the use of 

conventional energy and promote maximum use of green energy leading to higher financial 

and environmental savings. The report incorporates an account of total energy consumption, 

its distributive pattern, potential savings through various design and technological 

interventions, and adoption of innovative energy conservation and renewable energy 

production techniques and technologies. The report highlights the innovative mechanisms 

adopted by the university to contribute to green energy sources and their optimum utilization 

to reduce its contribution to environmental damage and pollution. The audit identifies the 

areas and components where use of conventional energy needs to be replaced with green 

energy sources or energy conservation practices. The Internal Energy Audit of the university 

has been carried out by collecting the periodic data for May 2017 to April 2021 (refer 

annexure-I) about the consumption of electricity supplied by Punjab State Power Corporation 

Limited, New Delhi. 

2. Energy Consumption  

The university is committed to reduce its consumption of conventional energy by adopting 

different green initiatives in the campus. It has reduced its consumption of conventional 

energy from 74.78 lakh kilowatt in 2017-2018 to 44.17 lakh kilowatt (kWh) in 2020-2021, a 

fall of about 41 percent in 2017-2021 (refer table 1). The table reveals that that there was a 

marginal reduction in energy consumption of about 4 percent in 2018-2019, in comparison to 

the energy consumption in May 2017-2018. In 2019-2020, the University initiated its major 

conservation strategies through installation of solar water heaters and energy efficient LED 

light sources in its administrative, academic, and hostel buildings along with street lighting 

system. Hence, the conventional power consumption reduced to 46.30 lakh kWh, showing a 

reduction by almost 38 percent in 2019-2020, in comparison to that in 2017-2018. The year 

2020-2021 witnessed energy consumption reduction to 44.17 lakh kWh, a fall by about 4.6 

percent, in comparison to 2019-2020.  
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Table 1:  Punjab State Power Corporation Limited (PSPCL) Energy Units Consumption  

Period of Consumption Total PSPCL Electricity Consumption  

(in Lakh Kilowatt) 

Percentage Reduction in 

Electricity Consumption 

May 2017 - April 2018 74.88 ---- 

May 2018 - April 2019 71.88 - 4.01 

May 2019 - April 2020 46.30 - 35.58 

May 2020 - April 2021 44.17 - 4.60 

Overall Reduction 

(May 2017 – April 2021) 
30.71 - 41.01 

Figure 1 indicates the conventional Punjab State Power Corporation Limited (PSPCL) energy 

consumption trends over the period of four years from May 2017 to April 2021. For clarity in 

data the energy consumption figures have been converted into whole numbers and units are 

lakhs of kilowatt. 

 
Figure 1: Periodic Conventional PSPCL Energy Consumption from May 2017 to April 2021 

The details of electricity consumption for the four years (2017-2021) are described in 

annexure - I. 

Green energy production initiative started in 2019 by installing 1.48 MW rooftop solar power 

generation plant, commissioned on 22/07/2019.  In 2020-2021, the rooftop solar plant started 

working to its full capacity for the whole year. Rooftop solar power grid connected plant was 

sanctioned by Solar Energy Corporation of India Ltd., Ministry of New and Renewable 

Energy, Government of India and installed by Azure Power Rooftop One Pvt. Ltd, New Delhi, 

under the RESCO Model, free of cost. Its operation and maintenance is to be looked after by 

Azure Power for the period of 25 years (refer annexure - II). From the date of commissioning 

of the project i.e. 22/07/2019 till April 2020 it produced 8.73 lakh kWh of renewable energy, 

which has risen to 14.8 lakh kWh after the solar power generation plants have started 

working at full capacity of for full year (refer table 2). 

Table 2: Solar Power Units Generation 

Period of Solar Power Generation Solar Units Generated 
(Lakh kWh) 

From the date of commissioning 22/07/2019 to April 2020 8.73 

May 2020 – April 2021 14.80 
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All the units generated by rooftop solar power plants are consumed to meet the power 

demand of the university. In case all the units are not consumed, then the excessive energy 

generated goes back to the grid which is recorded in the two way energy meters installed. 

This helps in lowering the consumption of PSPCL conventional energy. The University is 

paying only INR 3.32 per unit kWh of the solar power generated. Details of solar powered 

energy generation is given in annexure - III. 

Table 3 indicates that the whereas total electricity consumed was 74.88 lakh kWh units in 

2017-2018, it reduced to 55.03 lakh kWh units in 2019-2020, of which 15.86 percent were 

solar power units. Operation of few new buildings in 2020-2021 increased the total power 

consumption to 58.95 lakh kWh units, of which 25.11 percent were solar power units. The 

university is committed to increase its contribution to energy conservation and green energy 

production strategies in future as well. 

Table 3: Total PSPCL Units and Solar Power Units Consumption 

Period of 

Consumption 

Electricity Units Consumed 

(Lakh kWh) 

Contribution of Solar Power 

(in percentage) 

PSPCL Solar Power Total 

May 2017- April 2018 74.88 Nil 74.88 Nil 

May 2018 – April 2019 71.88 Nil 71.88 Nil 

May 2019 – April 2020 46.30 8.73 55.03 15.86 

May 2020 – April 2021 44.17 14.80 58.95 25.11 

Figure 2 presents the graphical scenario of contribution of conventional and solar power in 

meeting the total electricity requirement of the university. 

 
Figure 2: Periodic Consumption of Conventional PSPCL Energy & 

Renewable Solar Power Energy (May 2017 to April 2021) 

2.1. Major Bifurcation of Electricity Energy Consumption  

Table 4 and figure 3 show the major bifurcation of energy consumption in the university. 

Among this the energy consumption by academic and administrative departments is at the 

highest, consuming 2791071 kWh (45.53 percent) power during 2020-2021. About 2411301 

kWh (39.33 percent) power is consumed by utilities, to include indoor stadium, gymnasiums, 

shops, swimming pools, canteens and other recreational facilities in the university. 
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Consumption by flood light used in AstroTurf is not added as these lights are not connected 

load. During the events these flood lights are powered by portable generators of 500 kVA 

capacity arranged by the sponsors. Residential area consumes about 928138 kWh (15.14 

percent) electricity units, which is the minimum amongst the three users. So, the major efforts 

for reducing the electricity power consumption is to be targeted at the academic and 

recreational areas. 

Table 4: Major Bifurcation of Electricity Consumption 

Category Consumption (kWh) 

(June 2020 to July 2021) 

Percentage 

Contribution 

Academic and Administrative Departments 2791071 45.53 

Residential Area 928138 15.14 

Utilities 2411301 39.33 

Total 6130510 100.00 

 

 
Figure 3: Major Bifurcation of Energy Consumption 

Details of the power consumption by different uses has been calculated from annexure – IV. 

2.2. Micro Bifurcation of Electricity Energy Consumption 

Table 5 and figure 4 reveal the micro bifurcation of energy consumption by different 

appliances. It is clear that major consumer of electricity has been the cooling appliances, 

consuming 37.82 lakh kWh (61.80 percent) electricity units during 2020-2021. Cooling 

considers all the equipment such as standalone air conditioners, AC plants, water coolers, 

dessert coolers, refrigerators and fans. Lighting appliances, such as LED lights, fluorescent 

lights, sodium lights and other conventional lights, consume about 12.56 percent electricity.  

Table 5: Micro Bifurcations of Electricity Consumption 

Category Consumption(kWh) 

(June 2020 to July 2021) 

Percentage Contribution 

Lighting  768888 12.56 

Cooling 3782328 61.80 

Water Pumping 728720 11.90 

Wastewater Treatment 395280 6.46 

Any other 445296 7.28 

Total 6120512 100.00 
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Water pumping and wastewater 

treatment plant uses about 728720 

kWh (11.90 percent) and 395280 kWh 

(6.46 percent) electricity. About 445296 

kWh units of electricity is consumed by 

other appliances of the university. 

The university is making all its efforts to 

minimise the energy consumption on 

cooling equipment by adopting 

advanced technology cooling appliances. The consumption has been calculated taken into 

considerations the electric appliances with their load and approximate usage hours for the 

period of 12 months. The details of different kinds of loads is given in Annexure-V. 

2.2.1.  Cooling Equipment 

Table 6 elaborates the energy consumption of the cooling equipment installed in the 

university campus. The energy consumptions because of the usage of this cooling equipment 

has been calculated for 12 months period and tabulated. Since there is no provision of 

energy meters for metering the consumptions due to the usage of these equipment 

separately, approximate usage hour and the load has been taken into account to calculate 

the consumption in a year (refer annexure - V). 

It is clear from table 6 that about 13.31 kWh units (58.68 percent) of electricity is consumed 

by the air conditioners of the university. About 786240 kWh units (34.68 percent) of electricity is 

consumed by the fans in the hostels, departments. Remaining 6.63 percent electricity is used to run 

the AC plants, water coolers and desert coolers. 

  
Table 6: Cooling Equipment Details 

Cooling Equipment 

Type 

Number Tonnage Power  

(in kW) 

Running Hours 

per 12 months 

Energy Consumption kWh 

for 12 months 

Air Conditioners 5 1 Ton 7.50 792 5940 
1330560 

(58.68%) 
Air Conditioners 658 1.5 Ton 1480.50 792 1172556 

Air Conditioners 64 2 Ton 192.00 792 152064 

AC Plants 6 5.5 Ton 49.00 80 3920 

26380 

(1.16%) 

AC Plant 3 11 Ton 49.00 80 3920 

AC Plant 4 12 Ton 72.00 120 8640 

AC Plant 10 16.5 Ton 247.50 40 9900 

Water Coolers 182 1.5 kW 273.00 360 98280 (4.33%) 

Dessert Coolers 150 150 W 22.50 1152 25920 (1.14%) 

Fans (in hostels) 2400 100 W 120.00 1456 349440 786240 

(34.68%) Fans (Departments) 3000 100 W 300.00 1456 436800 

 
Figure 4: Micro Bifurcation of Energy Consumption 
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Figure 5 presents the percentage 

of energy consumed by various 

cooling equipments in detail. It is 

clear that the 1.5 Ton ACs are the 

major consumers of electricity 

consuming about 52 percent of the 

total electricity consumed by 

cooling appliances. Fans in the 

departments and hostels consume 

about 19 percent and 15 percent of 

the electricity. The 2 tons air 

conditioners and water coolers 

consume about 7 percent and 4 

percent electricity respectively. 

Every other appliance consumes less than 1 percent electricity. 

It is estimated that if only 1.5 ton ACs are replaced by 20 percent more efficient equipments 

then about 2.34 lakh kWh energy can be saved annually. The old and worn out equipments 

are being replaced by more energy efficient equipment, which will help in lowering the energy 

consumption in due course of time. 

3. GREEN ENERGY AND ENERGY CONSERVATION INITIATIVES 

To make GNDU a green campus, several initiatives have been taken to produce green 

energy and to minimise the energy consumption. Following are some of the key initiatives 

taken by the university. 

3.1. Rooftop PV Solar Power Plants 

Total 26 rooftop solar power grid connected plants have been installed on the rooftops of 23 

buildings (refer table 7). The capacity of the plants has been decided on the bases of rooftop 

area available without any shade throughout the day. Total capacity of these solar plants is 

1.48 MWp and generate approximately 15 lakh kWh units of solar energy. The grid 

connected rooftop PV solar power plant has been sanctioned by Solar Power Corporation of 

India (SECI) under Renewable Energy Service Company (RESCO) model and installed by 

Azure Power Rooftop One Pvt Ltd, New Delhi free of cost with free operation and 

maintenance for 25 years. The solar power units generated are charged at the rate of INR 

3.32 per kWh of solar power generated. 1.48 MW capacity is the maximum capacity allowed 

to be installed in the campus following the norms of PSPCL depending upon the connected 

load.  

 

 

 

 

 
 

Figure 5: Energy Consumption by Major Cooling Equipments 
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Table 7: Solar Power Plant Locations and Capacity at GNDU 

Roof Top Location/Department Building) Capacity (kWp) 

Administrative Block 100 

Bhai Gurdas Library 100 

Bhai Gurdas Library 100 

Planning and Architecture 100 

Guru Nanak Bhavan 100 

Chemistry Department 50 

Chemistry Department 25 

School of Financial Studies(Old Building) in MRS Building 25 

Education Department(Old) 40 

Social Science (Asia House) 50 

Physics Department 50 

Food Science Department 50 

Botanical and Environment Science 50 

Biology Department 50 

Girls' Hostel 65 

Boys' Hostel-3 25 

Lifelong Learning Department 50 

New Lecture Theatres Complex 50 

Electronics Department (old Building) 100 

Electronics Department (old Building) 20 

Zoravar Boys' Hostel 45 

Sociology and Economics(Arts Block) 65 

Sports and Medicine (MYAS) 50 

University Business School 70 

Physiotherapy 25 

Maths (Old Building) 25 

Total Capacity 1480 

The solar power consumption is helpful in reducing the CO2 emission. As per the data 

available on internet, 1 MW solar power plant offsets about 730 tons of CO2 emission per 

year. Therefore, GNDU is expected to lower about 1080.4 tons of CO2 emission per year. 

The solar panels also act as shades on the rooftop and help in lowering the temperature of 

top floor which further results in energy saving. Figures 6 depicts the installation of solar 

power plants on the 23 building rooftops. On the rooftops of Bhai Gurdas Library, Chemistry 

Department and Electronics Department (Old Building) total 6 solar plants (two per building) 

have been installed. Other 20 plants are installed on 20 buildings of the university, as listed in 

table 7. Figure 8 depicts the solar plants being installed on the rooftops of the buildings of the 

university. 
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Figure 6: Installation of Solar Power Plants on the Rooftops of Buildings 

 

 

Bhai Gurdas Library Chemistry Department Electronics Department 
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3.2. Installing Energy Efficient LED Light Sources 

The detail of street lights in the university is given in table 8. In the university campus there 

are 785 street lights. Majority of the lights have been converted into more efficient LED lights 

for lowering the energy consumption. Out of the 785 street light, 505 have already been 

replaced with more efficient LED lights. This has resulted into energy saving of almost 

(47925+20805+21845+4106)/2=47,340 kWh annually (refer table 8). 

Table 8: Street Lights Details  

Types of Street 
Lights 

Number Wattage Running 
Hours for 12 

Months 

Energy Consumption 
for 12 Months (kWh) 

Remarks 

LED Pole Mounted 202 60W/70W 3650 47925 
Sodium lamps of 150W 
has be placed with LED 
lamps 60W 

LED Pole Mounted 95 60W 3650 20805 New Installed 

LED Pole Mounted 133 45W 3650 21845 
New Installed and 
replaced the older one. 

LED Pole Mounted 45 25W 3650 4106 
Replaced 40W 
fluorescent tube lights 

Sodium Lamps 
Pole Mounted 

220 70W 3650 56210 Old Fittings 

Fluorescent Tube 
Lights 

60 40W 3650 8760 Old fittings 

Total 755   1,59,651  

Figure 7 is clearly shows that 35% of the total 

energy consumptions of the street light is due 

to sodium lamps. This energy consumption 

can be brought down by replacing sodium 

lamps with the LED Sources. Further by 

replacing 220 sodium lamps and 60 FTLs 

additional (56210+8760)/2=32,185 kWh of 

energy can be saved annually. 

Further by replacing 220 sodium lamps and 

60 FTLs additional (56210+8760)/2=32,185 

kWh of energy can be saved annually. It is 

assumed that the wattage of LED based street light will be almost half the wattage of the 

conventional light source based street lights. In addition to this in all new department building 

like HRD centre, UIT building, new department of Education and department of Agriculture, 

all the light sources are energy efficient LED light sources. Further the old worn out traditional 

light sources are being replaced with LED light sources in retrofitting wherever possible. As 

per the building light details attached, presently in the hostel buildings and department 

buildings about 6500 FTLs (40W) are in place. These can be replaced by more efficient LED 

tube lights (20W) during the course of time. This will be helpful in further saving of about 

1,87,200 kWh of energy annually (considering 8 hours per day on an average use for 180 

working days). Figure 8 shows some photographs of energy efficient LED light sources as 

street lights and room lights in buildings. Extensive use of these energy efficient light sources 

is helpful in bringing down the energy consumption. 

 
Figure 7: Energy Consumption of Street Lights 
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LED Light 

in New Buildings 

Figure 8: LED Light Sources for Street Lights and Room Luminaries 

3.3. Use of Timer Switches for Street Lights 

For additional energy saving, timer switches have been installed to switch on and off the 

street lights. Total 10 street light timers have been installed at 

suitable locations to control the on and off timing of 785 street 

lights in the campus. Figure 9 shows one such programmable 

timer switch. Different ‘on’ timings are programmed during the 

winter and summer days.  

3.4. Use of Solar Water Heaters 

Solar water heaters for the total capacity of 25600 litres have 

been installed in the boys and girls hostels of the university as 

per the detail given below in table 9. In electric heaters, for 

heating 20 litres of water approximately 1 kWh energy is used. 

The above mentioned heaters work in their full capacity for at 

least five months in winters. This leads to saving of approximately 

(25600/20) x 150= 1,92,000 kWh of conventional energy. Solar water heaters are installed on 

the rooftops of the hotels. 

Table 9: Location and Capacity of Solar Water Heaters 

Sr. 
No. 

Location Capacity 
(Litres) 

  

1 Boys’ Hostel-1 6500 

2 Boys’ Hostle-2 3500 

3 Girls’ Hostle-1 3500 

4 Girls’ Hostle-2 6100 

5 Girls’ Hostle-3 6000 

 Total 25600 

3.5. Energy Efficient Buildings 

The university is very well planned campus to serve the sustainable needs of the students, 

staff and residents. All its buildings meet the energy efficient design standards as majority of 

them are placed in the best orientation for better energy efficiency and effective ventilation.  

 
Figure 9: Timer Switches 
for controlling the ‘On’ 
duration of Street Lights 
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While designing the buildings, appropriate window-wall ratio is kept to maximise the use of 

natural light and minimise the use of light sources during day time inside the buildings, which 

leads to lot of energy saving. Also, most of its buildings are designed with central court yard 

for better light and ventilation, thus reducing the energy requirement in the buildings. Figure 

10 depicts some of the university’s energy efficient structures. 

 

 
Figure 10: Energy Efficient Structures of GNDU 

Disadvantage of some of the buildings from orientation point of view has been taken care of 

by planting trees and thick green foliage for providing protection from direct sun light. Sun 

breaker structures have also been incorporated in the building structures to minimise the 

heat penetration.  
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4. MINIMISING THE CONSUMPTION OF FOSSIL FUEL 

University is committed to reduce the consumption of high speed diesel (HSD) and liquid 

petroleum gas (LPG). Following initiatives have been taken.  

4.1. Operating Electric Buses 

With an objective to facilitate the students, staff and the visitors to the university, 8 eco-

friendly electric carts have been introduced to meet the micro mobility requirements within 

the campus (refer figure 11). Each bus is powered by a bank of 12, 6V batteries (72 V 

system). Current capacity of the battery is 225 Ah. Considering charging current equal to 

15% of the current capacity, the energy consumed for charging one such bank for one hour 

is 33 x 72 = 2376. Taking into account the power factor of 0.9, approximately 2 kWh energy 

is required for charging this battery bank for one hour. Estimated energy consumption per 

year for charging 8 buses, for average 4 hours per day for 180 days comes out to be 

2x4x8x180 = 11,520 kWh. Though the use of electric carts leads to electricity load for 

charging the batteries. But this much energy consumption is easily offset by the saving in 

high speed diesel.  

  
Figure 11: Electric Bus for the Convenience of Students, Staff and Visitors 

 

4.2. Rationing of Power Generation using Diesel Generator Sets 

Total 4 diesel generator sets are installed in the campus as emergency back up to meet the 

power requirement in case of power cut from PSPCL. Two Generator sets are of 500 kVA 

capacity each and two of 380 kVA capacity each (refer annexure - VI). 

  
   Figure 12: Diesel Generator Sets 
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Fuel consumption is lowered by rationing the DG power supply to the departments during the 

power cuts. Table 10 clearly shows the reduction in the consumption of HSD from 27835 litre 

per year in 2017-2018 to 12965 litre per year in 2019-2020, a reduction by about 53 percent. 

Table 10: Generator Sets Details 

Ratings of DG SETS Number of DG Sets   

500kVA 2   

380kVA 2   

Total No. DG Sets HSD Consumption 

(Litre/Year) 2017-18 

HSD Consumption 

(Litre /Year) 2018-19 

HSD Consumption 

(Litre /Year) 2019-20 

4 27835 17450 12965 

4.3. LPG Consumption 

LPG cylinders are used in the messes of the girls and boys hostel messes and canteens of 

the university. Total consumption of LGP is approximately 6000 cylinders (on average) 

annually. The details of the same are shown in annexure - VII. With an objective to reduce 

the consumption of LPG, alternative means such as Bio-Gas Plants and or Solar Boiler 

Cooking Systems are also being explored. 

5. OVERALL ENERGY SAVING SCENERIO 

Overall, the university is able to save about 17.39 lakh kWh per year by adopting green 

energy production and energy conservation strategies. Table 11 describes the actual saving 

on energy consumption annually. The major contribution (86.24 percent) being from 1.48 MW 

solar power plants, followed by solar water heaters (11.04 percent) installed in the hostels of 

the university. LED street lights save conventional energy to the tune of 2.72 percent. 

Table11: Annual Energy Saving 

Means Annual Saving in kWh Percentage Contribution 

1.48 MW Solar Power Plants 15,00,000 86.24 

LED Street Lights 47,340 2.72 

Solar Water Heating 1,92,000 11.04 

Total 17,39,340 100.00 

6. CARBON FOOTPRINTS REDUCTIONS BY GNDU 

Fruitful efforts have been made to reduce the conventional electricity consumption which 

further leads to reduction in university’s contribution to the carbon footprints. Saving of 

10,00,000 kWh energy results into 730 tons of less CO2 emission. As such 17,39,340 will 

result into 1270 tons of less CO2 emission. Saving of 10,00,000 kWh of energy is equivalent 

to planting 33183 fully grown trees to absorb the equivalent CO2 emission. As such the 

university has contributed towards planting of 57,717 fully grown trees annually in terms of 

annual energy saving. In addition to this the university has potential to further reduce the 

annual energy consumption as explained in the table 12. 
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Table 12:  Potential for Further Reduction of Annual Energy Consumption by the University 

Means Annual Saving in kWh 

Replacing the existing 1.5 Ton capacity ACs with 20% more efficient ACs 2,34,511 

Replacing 6500 TFTs with power efficient LED lights 1,87,200 

Replacing existing Sodium Lamps and FTL based street lights 32,185 

Using Solar Powered sheds for charging stations for E-Buses 11,520 

Total Saving 4,65,416 

This will result into additional reduction in CO2 emission by 340 tons annually and equivalent 

to planting 15,430 fully grown trees annually.  

In addition to the above mentioned saving in the consumption of conventional electricity 

energy, saving of HSD has also been achieved. E-Buses save around 14,400 Lts of HSD 

annually. Every bus travels around 50-60 km daily inside campus. In case of diesel powered 

bus this will lead to 10 Lts HSD consumption plus pollution. Eight E-Buses used for the whole 

year for at least 180 working days lead to saving of 180x80=14,400 Lts of HSD in 2019-2020 

in comparison to that in 2017-2018. Rationing of diesel generator power has also resulted 

into around 55 percent less consumption of HSD. This is a considerable contribution towards 

lowering of carbon foot prints. 

By implementing Bio-Gas plants and/or solar boiler based cooking the consumption of LPG 

gas can be reduced from current 6000 LPG cylinder to almost zero. 

7. RECOMMENDATIONS 

For reducing the energy consumption further, the following recommendations will be useful. 

1. Replacing the exiting Fluorescent tube lights and other filament based light sources 

with the more energy efficient LED light sources either in new fittings or in the retro 

fittings wherever possible. This can be achieved in a phased manner to match life 

cycle completion of the older lighting systems. 

2. Smart meters can be implemented at all the departments to keep a check on 

consumption and to study the trend of consumption over the period of full year. This 

will be helpful in suggesting methods for lowering the energy consumption. 

3. Sensor systems can be installed in the class rooms and laboratories to switch off the 

electrical appliance when nobody is present in the rooms. 

4. Sensors can also be used in corridors to switch on and off the lights on the need base. 

5. For charging E-Buses, standalone solar power based charging station can be 

developed. 

6. The university campus is well planned. Only a few buildings are west and south 

facing. By planting large trees and growing green foliage cover on the west and south 

of the buildings, the energy consumption can be further reduced.  
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7. By replacing the older worn out cooling equipment with the latest more power efficient 

cooling equipment having better BEE rating. 

8. Water cooled or Air cooled HVAC systems can also be explored to replace the 

traditional air conditioning. 

9. Designing / renovating the buildings with better cross ventilation and less heat 

absorption by utilising heat reflecting tiles on building roofs and films on window pans. 

10. LPG consumption can be lowered by installing biogas plants and solar boilers for 

cooking in hostels. 

8. CONCLUSIONS 

Since its establishment, Guru Nanak Dev University has remained a role model in different 

fields, be it research in sciences, life sciences, humanities or any professional discipline. By 

practicing its research and applying the innovative mechanisms in the energy sector with an 

objective to play its pro-active role in reducing the consumption of conventional energy, the 

university has emerged as one of the few higher education institutions in the region to have 

contributed to production of green energy (solar energy) and lessening its contribution to the 

carbon footprints. Its commitment to further contribute towards reduced consumption of 

conventional energy and promoting green energy sources will make it expert institution to 

guide the others in energy conservation practices in the near future. 

 

*********** 
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Power Purchase Agreement  

Azure Power Rooftop One Pvt. Ltd, New Delhi  
and  

Guru Nanak Dev University, Amritsar, Punjab 
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