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Abstract

Shobhit University, Gangoh was established by the legislative bill of Uttar Pradesh Government vide
Shobhit University Uttar Pradesh Act, 3 in 2012. It has since emerged as one of the very few universities
that are rural-based in the sense they are deeply entrenched in the rural ambience of culture,
environment, market and aspirations while technologically resting on the great shift on the continuum of
Tradition and Modernity. Shobhit University has developed phenomenally since its inception to be
recognized as a premier University in the country today. It offers Bachelor, Master and Doctoral
programmes in one of the widest ranges of disciplines, Ayurveda, Engineering, Management, Pharmacy,
Law, Education, Agriculture, Bio-technalogy, Bio-medical Engineering, Arts and Humanities, Naturopathy and
Yoga, Paramedical Studies, and many other Short duration Skill Development Programs. Our goal for every

student is enlightenment — the systematic development of full potential from within. This is the key to

true fulfillment in daily life and any career.

About Shobhit University

This was the first ever Higher Technical Education institution in the Saharanpur Commissionary. The Trust
focused on education for local village girls and minority youth, and has supported them with special
scholarships and facilities. The trust’s focus on its rural base was further encouraged when in 2003, the Prime
Minister Shri Atal Bihari Vajpayee ji, and in the later years the then Deputy Prime Minister Shri LK.Advani Ji
and the then Vice President Shri Bhairon Singh Shekhawat ji presided over different scholarship award
ceremonies of the Trust. In 2004, Shri L.K.Advani ji inaugurated a 100-bed hospital in the Gangoh campus. A

Pharmacy College was established in 2005.

Seeing the transformational effect of different colleges in the aspiration-fulfillment of the local youth, the

Trust decided to provide a unifying identity and procedure to all these institutions by establishing Shobhit
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University as a self-funded State University through the UP Government Act in 2012. Local population has

since perceived the University to be a formidable front of their personal aspirations and achievement.

To fulfill the vision of Hon’ble Prime Minister Shri Narendra Modi ji, in 2014, an Ayurveda Medical college and
Research Centre was also established. And in the same series of movement of concerns, 2016 saw the
emergence of a Yoga and naturopathy college. To enhance the spiritual environment of the region, the
University has also established a Centre for Spirituality Research. This may be the only research center which is

chaired by a Mahamandaleshwar.

Today, the University has become a people’s own institution, and offers programs that are based on local
needs in the areas of Ayurveda, Engineering, Management, Pharmacy, Law, Education, Agriculture, Bio-
technology, Bio-medical Engineering, Arts and Humanities, Naturopathy and Yoga, Paramedical Studies, and

many other Short duration Skill Development Programs.

The University is proud of its alumni working on the national- international setting of professional
excellence. “Empowering Nation through Education”- the University slogan- has not only stemmed the

migration flow from the village to the city, but has also improved the socio-economic condition of the region.

The Shobhit University, Gangoh today presents not only its geographical rural character with immensely green
surroundings, and pollution-free environment and simplicity of life, but also the rural-ness of its various
courses and course additions. Youth and the population aspire for the University and the latter works for them
in this sylvan part of North-western Uttar Pradesh where the villages see higher education face to face with

open buds of swaying crops.

The Energy Audit Team carried out the audit at Shobhit University campus Gangoh, Saharanpur. The team
comprises interdisciplinary experts in various aspects of environment and energy management. The audit
took place over two days, from January 3 to January 4“‘, 2024, during which the team assessed the
energy usage and sustainability practices of the campus to provide recommendations for enhancingenergy

efficiency and promoting green initiatives.

The audit process at Shobhit University was conducted using participatory methods that involved
collaboration with various stakeholders within the Institute. This inclusive approach allowed for
comprehensive data collection and in-depth assessments of energy usage and sustainability practices. By
actively engaging students, faculty, and administrative staff, the audit team ensured that the process was
thorough and reflective of the Institute's actual practices. This method also facilitated a shared
understanding of the energy audit's goals and fostered a sense of ownership among participants,
ultimately contributing to more effective implementation of recommendations and future energy

efficiency measures.
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Chapter 1 Energy Audit

An energy audit is a systematic evaluation of energy use within a facility, building, or organization,
conducted by trained professionals or energy consultants. It involves gathering data about energy
consumption, conducting a physical inspection of the facility to assess energy-consuming equipment and
systems, analyzing historical energy usage data, evaluating the performance of lighting, HVAC, and other
systems, and identifying opportunities for improving energy efficiency. The audit includes assessing the
building envelope, lighting systems, HVAC systems, and renewable energy potential. Based on the
findings, energy conservation measures (ECMs) are identified and prioritized to optimize energy efficiency
and reduce energy costs. A comprehensive energy audit report is prepared, outlining recommendations
for implementing ECMs, estimated energy savings, implementation costs, and payback periods. This report
serves as a roadmap for achieving sustainable energy management goals and environmental stewardship.
Overall, an energy audit provides valuable insights into energy usage patterns, identifies areas for
improvement, and helps develop strategies for optimizing energy efficiency and reducing environmental

impact.

Rackground of energy Audit

The background of energy audits lies in the growing recognition of the importance of energyefficiency and
sustainability in modern society. As concerns about climate change, resource depletion, and energy
security have escalated, organizations and governments alike have sought ways to reduce energy
consumption and mitigate environmental impact. Energy audits emerged as a valuable tool to help address

these challenges by systematically assessing energy usage and identifying opportunities for improvement.

The roots of energy auditing can be traced back to the oil crisis of the 1970s when dramatic increases in
energy prices prompted widespread efforts to conserve energy and reduce dependence on fossil fuels.
Governments, businesses, and institutions began to realize the economic and environmental benefits of
energy efficiency, leading to the development of methodologies and practices for evaluating energy use

in buildings, industrial facilities, and other sectors.

Over the years, energy auditing has evolved in response to advances in technology, changesin regulatory
requirements, and shifts in societal norms towards sustainability. Today, energy audits are integral to energy
management programs, sustainability initiatives, and regulatory compliance efforts in many countries

around the world.
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The background of energy audits underscores the importance of proactive energy management and the
role of data-driven decision-making in optimizing energy efficiency and reducing carbon footprint. By
identifying energy-saving opportunities, improving operational practices, and investing in energy-efficient
technologies, organizations can not only reduce their energy costs but also contribute to a more

sustainable and resilient future.

sctives of Energy Audit:

Identify Energy Consumption Patterns: One of the main objectives of an energy audit is to analyze

Obj

W)

e

and understand the patterns of energy consumption within a facility or organization. By
examining historical energy usage data and conducting on-site assessments, the audit aims to

identify when, where, and how energy is being used.

2. Evaluate Energy Efficiency: An energy audit seeks to evaluate the efficiency of energy- consuming
systems, equipment, and processes. This includes assessing the performance of H VAC systems,
lighting systems, industrial machinery, and other energy-consuming assets to identify

opportunities for improvement.

3. Identify Energy Saving Opportunities: A key objective of an energy audit is to identify potential
energy-saving opportunities and energy conservation measures (ECMs). These may include
upgrading to energy-efficient equipment, optimizing operating schedules, implementing energy

management strategies, and adopting renewable energy technologies.

4. Quantify Energy Savings Potential: The energy audit aims to guantify the potential energy
savings associated with implementing recommended energy conservation measures. By
conducting energy simulations, calculations, and analyses, the audit helps estimate the

magnitude of potential energy savings and their impact on overallenergy consumption and costs.

5. Improve Operational Efficiency: Another objective of an energy audit is to improve operational
efficiency by identifying inefficiencies, wastages, and areas of improvement in energy
management practices. By optimizing energy usage and reducing energy losses, organizations

can enhance operational performance and productivity.

6. Reduce Environmental Impact: Energy audits contribute to reducing the environmental impact
of organizations by identifying opportunities to reduce greenhouse gas emissions, mitigate climate
change, and minimize resource depletion. By improving energy efficiency and transitioning to
cleaner energy sources, organizations can promote environmental sustainability and corporate

responsibility.

7. Enhance Financial Performance: By reducing energy consumption and lowering energy costs,
energy audits can lead to significant financial savings for organizations. The audit helps identify
cost-effective energy-saving measures with favorable returnon investment (ROI) and payback

periods, thereby enhancing the organization's financial performance and competitiveness.

8. Compliance with Regulations and Standards: Energy audits may also serve the objective of
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ensuring compliance with energy regulations, standards, and mandates. Many jurisdictions

require certain facilities to conduct periodic energy audits or comply with specific energy efficiency

requirements, and the audit helps organizations meet these regulatory obligations.

1. Preparation and Planning:

e Definethe scope and objectives of the energy audit, including the areas to beassessed and

the goals to be achieved.

e Gather relevant information, such as utility bills, equipment specifications,operating

schedules, and building plans.

e Assemble an audit team with expertise in energy management, engineering,and facility

operations.

2. Site Visit and Data Collection:

e Conduct a comprehensive walkthrough of the facility to observe energy-consuming

equipment, systems, and processes.

e Collect detailed data on energy consumption, including meter readings, utilitybills, and

historical energy usage data.

e Document equipment specifications, operating conditions, and occupancypatterns, as

well as any observations or issues noted during the site visit.

3. Energy Use Analysis:

e Analyze energy consumption data to identify trends, patterns, and anomaliesin energy

usage.

o Calculate energy use intensity (EUI) for different building systems and compare it to industry

benchmarks or similar facilities.
e Identify high-energy-consuming areas or processes that warrant furtherinvestigation.

4, Equipment and System Evaluation:

e Assess the performance of energy-consuming equipment and systems,including HVAC

systems, lighting, appliances, and industrial machinery.

e Conduct measurements, tests, and inspections to evaluate equipmentefficiency,

operating conditions, and maintenance practices.

o Identify opportunities for equipment upgrades, retrofits, or replacements toimprove

energy efficiency and optimize performance.
5. Building Envelope Assessment:

e Evaluate the building envelope, including walls, roofs, windows, doors, andinsulation, to
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assess thermal performance and air leakage.

e Identify opportunities for improving insulation, sealing gaps or leaks, andenhancing
the overall energy efficiency of the building envelope.
6. Lighting Audit:

e Assess the lighting system, including fixture types, lamp technologies, lightingcontrols, and

illumination levels.

e Determine lighting requirements for different areas of the facility and evaluate the adequacy

of existing lighting levels.

e Identify opportunities for upgrading to energy-efficient lighting technologiesand

implementing lighting controls to reduce energy consumption.

7. HVACSystem Assessment:

e Evaluate the performance of HVAC systems, including heating, cooling, andventilation

equipment.

e Check for proper maintenance, calibration, and operation of HVACcomponents, such as

boilers, chillers, air handlers, and ductwork.

s Identify opportunities for optimizing temperature and humidity levels,improving air

distribution, and implementing energy-saving measures.

8. Renewable Energy Potential:

e Assess the feasibility of incorporating renewable energy sources, such as solar panels, wind
turbines, or geothermal systems, to offset energy consumption and reduce reliance on

fossil fuels.

e Conduct a site assessment to determine the suitability of renewable energy technologies

and estimate the potential energy production and cost savings.

9. Energy Conservation Measures (ECMs):

e Identify and prioritize energy conservation measures based on their potential energy

savings, cost-effectiveness, and return on investment.

s Develop a comprehensive list of ECMs, including estimated energy savings, implementation

costs, and payback periods.

e Present recommendations to key stakeholders and decision-makers, highlighting potential

benefits, costs, and implementation timelines.
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10. Reporting and Recommendations:

° Prepare a detailed energy audit report summarizing findings, recommendations, and

proposed ECMs.

° Present the report to management, stakeholders, and other relevant parties, and discuss

the implications of the findings.

o Develop an action plan for implementing recommended ECMs, monitoring ongoing

energy performance, and tracking progress towards energy efficiency goals.
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Chapter 2 Audit Preparation
Audit preparation
The Shobhit University places a strong emphasis on energy efficiency across its campus. In the 2023-24
academic years, the institute called uponour team to conduct a comprehensive audit of its energy usage
and efficiency. This includedexamining all units that utilize or produce energy, from lighting and heating
to fuel consumption for transportation. The audit was supported by dedicated institutional staff, which
provided valuable insights and assistance throughout the process.
The audit involved an in-depth, two-day inspection and survey to gather data on energy use. Our team
thoroughly explored every corner of the campus, numbering and assessing all energy-consuming
equipment and systems. This included a detailed review of the kitchen and canteen areas to evaluate energy
usage in food preparation and storage. Additionaliy, we conducted real-time surveys with students and staff
to understand their transportation habits and estimate the fuel consumption associated with commuting.
Through this meticulous approach, we aimed to identify opportunities for enhancing energy efficiency
and sustainability at the University

Pre-Audit Stege

The pre-audit stage is a crucial phase in the energy audit process as it involves laying the groundwork for a
successful and effective audit. During this stage, the audit team engages in various planning and preparation
activities to establish the scope, objectives, and strategy for the audit. Here's an overview of the tasks

involved in the pre-audit stage:

1. Defining Audit Objectives:
e Establish the main goals of the audit, such as identifying energy-saving opportunities,
reducing costs, or improving overall energy efficiency.
2. Assembling an Audit Team:

e  Select a team of qualified professionals with expertise in energy management, engineering,

or related fields.

e Include individuals from different departments for a comprehensiveunderstanding of
the institution's energy usage.
3. Gathering Historical Data:
e Collect historical energy usage data, such as utility bills, fuel consumptionrecords,
and past audit reports.
e Analyze the data to understand current energy consumption patterns andidentify
areas with high energy usage.
4. Setting Audit Scope:
e Definethe scope of the audit, specifying which areas, buildings, and systemswill be
audited.
e Determine the depth and breadth of the audit, including which equipment andprocesses

will be examined,
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5. Creating an Inventory:
e Compile an inventory of all energy-consuming equipfnent and systems oncampus.
e Include details such as the age, model, and energy efficiency of each item.
6. Identifying Key Performance Indicators (KPIs):
e Determine KPls to measure and monitor energy usage and efficiency duringthe audit.
e Set benchmarks to compare current performancerwith industry standards.
7. Establishing Safety Protocols:
e Develop safety procedures for the audit team and anyone participating in theaudit.
e Ensure compliance with safety standards during site visits and inspections.
8. Preparing Survey Instruments:
e Organize and calibrate tools and equipment for measuring energy usage (e.g.,meters,
sensors, data loggers).
e Prepare surveys or questionnaires to gather input from staff and studentsabout energy
usage patterns.
9. Scheduling and Coordination:
e Develop atimeline and schedule for the audit, coordinating visits to differentareas of

the campus.

e Minimize disruption to campus activities by choosing appropriate times for sitevisits.
10. Communicating with Stakeholders:
e Inform campus administrators, staff, and students about the upcoming auditand its
objectives.
e Engage stakeholders to gain their support and cooperation during the audit.
11. Reviewing Legal and Regulatory Requirements:
e Familiarize the audit team with applicable legal, regulatory, and institutionalpolicies
related to energy usage and conservation.

The Audit

The audit stage is the core part of the energy audit process, where the audit team conducts a comprehensive
assessment of energy usage and efficiency within the institution. This involves gathering data, evaluating
energy systems, and identifying opportunities for improvement. The following tasks are typically part of

the audit stage:

Site Inspection

Data Collection

Energy Flow Analysis
Interviewing Stakeholders

Usage and Behavior Assessment

I

Compliance Verification
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7. Documenting Findings

8. Analysis and Benchmarking
9. Identifying Opportunities

10. Reporting and Recommendations
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Chapter 3 The Energy Audit

From 1% December 2023 to 15" December 2023, the In-house team conducted an in-depth assessment of the
Campuses. The IQAC Coordinator provided additional context on quality assurance and efficiency initiatives
within the campus. In order to understand the practical aspects of energy usage, the team interviewed the
campus electrician, canteen staff, and kitchen staff. This enabled the team to gather information on the
operational aspects of energy consumption in different areas. Surveys were distributed to students, faculty, and
non-teaching staff to capture their perspectives on energy usage and efficiency, while questionnaires provided
valuable qualitative data to complement the guantitative measurements. Through these engagements, the team
gained a comprehensive understanding of the energy consumpﬁon patterns and potential areas for
improvement across the campus.

Evaluation )
The audit team conducted a thorough evaluation of the documents and reports to assess the energy usage and
efficiency across the both campus. Data collected with the assistance of students and staff was meticulously
compiledand quantified using specialized software tools. The use of Al tools ensured a high level of accuracy,
objectivity, and freedom from error or bias in the analysis and results. The findings were compared against the
management's stated claims and objectives regarding energy optimization and environmental stewardship,
enabling a robust assessment of the campus's alignment with its stated sustainability goals. This evaluation
provided clear insights into the current state of energy usage and efficiency, highlighting potential areas for
improvement and alignment with the institution's vision for sustainable practices.

Energy Audit Report

The 51.2 Acre campus of Shobhit University Campus is strategically located, offering convenient
accessibility.

The university boasts a total built-up area of 32080 Sq m campus, which encompasses the academic and
administrative buildings, computer labs, classrooms, common rooms, canteen, toilets, roads, parking spaces,
and playgrounds. The well-designed campus also features thoughtfully allocated green spaces, including parks
and gardens, plantation areas, and forested regions. These green zones not only enhance the aesthetic appeal
of the campus but also contribute to biodiversity and ecological sustainability, providing a peaceful and

enriching environmentfor students, faculty, and visitors alike.
The audit team conducted a comprehensive assessment of energy consumption across the Shobhit University
campus. This included a thorough evaluation of energy sources utilized, energy management practices,
lighting devices, and other appliances used by the campus community. The team carefully verified and
quantified the usage of various electrical appliances and systems, including their respective consumption patterns
and efficiency levels. This meticulous examination provided insight into the institution's current state of energy
management, highlighting areas where energy efficiency could be improved and cost savings realized. Based on
the findings from the assessment, the audit team formulated a series of tailored suggestions and
recommendations for the institute. These included opportunities to upgrade to more energy-efficient
appliances and lighting systems, optimize the use of renewable energy sources, and implement best practices
in energy conservation. The team also recommended strategies to enhance campus-wide awareness and
participation in energy- saving initiatives.
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By adopting these recommendations, the institute can not only reduce its energy footprint but also achieve

- greater alignment with its sustainability goals and contribute positively to the broader community and

environment.

List of Particulars

SN Particulars Quantity

1 Refrigerator 6

2 Air Conditioners 26

3 Computers 460
4 LED Street Light 55

5 Inverters 2

6 Televisions 5

7 LCD Projectors 20

8 Water Filters 6

9 Electric Motor 5
10 Sound Systems 10
11 Printers 40
12 Xerox Machine 02
13 Fans 1232
14 LED Bulbs 43
15 CFLBulbs 47
16 Tube Lights 221
17 Freezer -

18 Mixer Grinder 1
19 Lab Equipment As per norms.

Consumption:

Fridges, Air Conditioners, and Freezer: These cooling appliances consume significantamounts of

energy to maintain low temperatures. Proper maintenance and usage can help minimize energy

consumption.

Computers, Printers, and Xerox Machine: The campus operates a high number of computers

and printing devices, which can lead to high energy consumption, especially when not used

efficiently.

LED Bulbs, CFL Bulbs, and Tube Lights: The use of energy-efficient LED and CFL bulbs is

commendable as it leads to reduced energy consumption compared to traditional incandescent

bulbs. The quantity of lights indicates significant energy usage, makingit crucial to ensure that

lights are switched off when not in use.
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e Sound Systems, Televisions, and LCD Projectors: Audio-visual equipment can be energy-
intensive, particularly when in continuous use. Encouraging staff and students to turn off devices

when not needed can save energy.

e Electric Motor Pumps: These pumps likely serve essential functions, such as water supply. Their

energy consumption can be significant, so efficient usage and maintenance are essential.

et

Energy Consump

Based on the electricity bill for the last six months from April to December 2023, the Shobhit University

nin Campus

experienced an average monthly energy consumption ranging from 3714 units - 11141 (kWh) of
electricity. The electricity bills during this period varied, with the lowest bill amounting to Rs. 153815 in
October and the highest reaching Rs. 239214 in December. The meter number 8528797 indicates the
monitoring and recording system in place for the institute's electricity consumption. This range of energy
consumption and billing can provide insights into the energy efficiency and potential cost savings for the
institute,
Energy Savings Oppaoriunities

e Ensuring that appliances are used efficiently and turned off when not in use can lead to

substantial energy savings.

e Replacing older, less efficient appliances with newer models can result in immediate energy
savings. The electricity supply should be updated with latest methods and equipment to save use

of energy.

e Regular maintenance and monitoring of equipment can help maintain optimal performance and

energy efficiency.

s Implementing smart power management tools such as timers and automatic shut-offs can minimize
unnecessary energy usage. Use Air Conditioners, Fans and other electric and electronic appliances

only 5—star rated by EEC

e Educating students, faculty, and staff about responsible energy usage can create a culture of

conservation throughout the campus.
e Expand renewable and carbon-neutral electricity options like solar power.

e Cleaning of tube-lights/buibs to be done periodically, to remove dust over it enhance running

efficiency and use less electricity.

e Proper awareness programs can be conducted through the use of Information, Education and
Communication materials or Behaviour Change Communication Materials.

The Carbon Foot Print
Energy consumption and carbon footprints are closely related because the production and use of energy

often result in the release of greenhouse gases (GHGs), primarily carbon dioxide (CO2), into the atmosphere.
These emissions contribute to climate change and have significant environmental impacts. Hence it is

very important to understand the usage on these carbon foot prints to have a clear idea about energy
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usage. The relationship between energy consumption and carbon footprints can be understood in the

following ways:

e Fossil Fuels: When energy is derived from fossil fuels such as coal, oil, or natural gas, the
combustion process releases large amounts of CO2 and other pollutants, significantly

contributing to carbon footprints.

s Renewable Energy: Renewable energy sources like solar, wind, and hydropower produce little to

no direct GHG emissions. Shifting to these sources can significantly reduce carbon footprints.

e Energy Efficiency: Efficient use of energy, such as through the use of LED lighting, efficient
appliances, and well-insulated buildings, reduces overall energy consumption and, in turn, lowers
carbon footprints.

e Energy Waste: Inefficient use of energy, such as leaving lights on unnecessarily or using
outdated, energy-intensive equipment, increases energy consumption and carbon emissions.

e Large-scale energy Consumption: The more energy consumed, the higher the potential carbon
emissions, especially if the energy comes from fossil fuels.

e Small-scale energy Consumption: By reducing energy usage, such as through conservation
efforts and efficient practices, carbon footprints can be minimized.

e Individual and Collective Behavior: People's energy consumption habits play a significant rolein
carbon footprints. Educating individuals about energy conservation and promoting sustainable

practices can reduce overall energy use.

The carbon footprint audit of the Shobhit University Campus was conducted using a comprehensive
questionnaire to assess the community's impact on the global environment. This analysis is a critical step in
evaluating the institution's carbon emissions and implementing measures to reduce its environmental
footprint. Through the audit, Shobhit University gained a clearer understanding of its greenhouse gas
inventory and can use this knowledge to strategically plan for future emissions reductions. Isolating each
source of emissions allows the institution to develop targeted reduction strategies, evaluate their
potential impact, and determine the feasibility and payback of various options. The audit also raises awareness
of the institute's potential reporting obligations under energy and emissions reporting legislation. The data
collected revealed that the primary sources of pollution on the university campus include the use of diesel and
petrol vehicles, air conditioners, a power generator, and kitchen waste and other biodegradable waste from the
canteen. Additionally, the use of electronic appliances contributes to the campus's carbon footprint. Armed
with this information, Shobhit University can take proactive steps to minimize emissions, such as promoting
cleaner transportation options, optimizing waste management, and encouraging the use of energy-efficient

appliances.

List of Particulars

SN Particulars Quantity
1 Total number of students 3235

2 Total number of teachers 206

3 Number of non-teaching staff 157
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4 Number of persons using cars 50
- Distance travelled per day 4850 km
- Fuel consumption per day ) 296 L

5 Number of persons using two-wheelers 2280
- Distance travelled per day 114000 km
- Fuel consumption per day 2850L

6 Number of persons using public transport (bus) 1237
- Distance travelled per day 14620 km
- Fuel consumption per day 294.4L

7 Number of cycles used on campus 30

8 LPG usage 6 cylinders

The data provided offers insight into the demographics of the Shobhit University campus community, highlighting
students, teachers, non-teaching staff, and their transportation habits. The carbon footprint and energy
consumption impact of the transportation choices is significant. The use of cars and two-wheelers, as well as
reliance on public transportation, contributes to substantial emissions of greenhouse gases, such as carbon
dioxide (CO2), which play a role in global warming and climate change. The total daily fossil fuel usage of
excluding LPG and fuel for generators adds to the institution's carbon emissions and indicates a high energy
consumption pattern, primarily from transportation. This reliance on fossil fuel-based transportation leads to
increased carbon emissions and may impact local air quality. Given the current transportation and energy
consumption patterns, the institution has an opportunity to reduce its carbon footprint and energy consumption
impact. Encouraging the use of alternative transportation options, such as cycling or electric vehicles, can help
loweremissions and energy usage. The adoption of energy-efficient practices and a shift toward renewable
energy sources may also contribute to reducing the carbon footprint and enhancing sustainability on campus.

By taking proactive measures, Shobhit University can work toward a greener, more sustainable future.

The energy audit at the University revealed key building envelope characteristics that contribute to overall
energy consumption. The walls of the campus buildings are constructed with brick and finished with cement
plaster, providing thermal mass and insulation. The roofing incorporating reinforced concrete (RCC) roofs,
which influence heat retention and overall energy efficiency. The windows across campus are present in
sufficient numbers in all rooms, offering natural ventilation and daylighting. Doors are well-ventilated,
facilitating airflow and maintaining indoor air quality. These building envelope features impact the campus's
energy usage by affecting heating and cooling loads and natural lighting levels in classrooms and offices.
Addressing any deficiencies in the building envelope could lead to energy savings and improved comfort for

occupants.
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10.

11,

12.

13.

14.

15.

Chapter 4 Recommendationsfor Future

Promote Sustainable Transportation: Encourage carpooling among students and staff to reduce

fuel consumption for private cars.

Encourage Bicycle Use: Consider promoting the use of bicycles on campus to reducecarbon

emissions and energy usage from motorized vehicles.

Assess Public Transport Efficiency: Monitor and evaluate the fuel efficiency of public

transportation options and consider alternative methods for lowering fuel usage.

Upgrade Appliances: Replace older, less efficient appliances like refrigerators,freezers, and

printers with energy-efficient models.

Optimize Lighting: Replace CFL and tube lights with more energy-efficient LED bulbsto lower

electricity usage.

Upgrade Air Conditioning: Replace or maintain the existing air conditioning systemfor more

efficient operation.

Invest in Renewable Energy: Explore solar power options for reducing reliance onfossil fuels,

particularly for campus electricity needs.

Implement Energy-Efficient Water Filtration: Examine and update water filtrationsystems for

energy efficiency.

Review Sound Systems and Projectors: Evaluate and replace older sound systems and projectors

with energy-efficient alternatives.

Encourage Reduction in Motor Pump Usage: Optimize water usage to reduce reliance on 2 HP

motor pumps.

Limit the Use of Televisions: Restrict television usage to necessary areas and ensureenergy-

efficient operation.

Manage and Optimize Printers and Xerox Machines: Encourage the use of electronicdocuments

to reduce paper and ink usage, which also decreases the energy used by printers and copiers.

Educate on Efficient Appliance Use: Provide training to staff and students on properusage and

maintenance of appliances to extend their life and improve efficiency.

Review Fuel Usage for Transportation: Implement policies and practices to lower fuel usage from

cars and two-wheelers, such as combining trips or using electric or hybridvehicles.

Track and Monitor Energy Use: Maintain a regular system for tracking energy usagein different

campus facilities to identify areas for improvement.
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Conclusion

In conclusion, the data provided offers insight into the energy consumption and usage patterns at Shobhit
University. By implementing the recommendations based on the data, the institution can significantly
improve its energy efficiency, reduce its carbon footprint, and create a more sustainable campus
environment. These initiatives include promoting sustainable transportation, upgrading to energy-efficient
appliances, optimizing lighting and air conditioning systems, and investing in renewable energy sources.
Furthermore, proper monitoring and analysis of energy use will allow the institution to make data-driven
decisions and continuously enhance its energy conservation efforts. By taking these steps, Shobhit
university can lead the way in demonstrating a commitment to environmental stewardship and resource

conservation while providing a healthier and moreproductive learning environment for students and staff,
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Annexure 1

Questionnaire for Energy Audit

The provided questionnaire is comprehensive and covers various aspects of energy management and
usage within the campus. It assesses the current energy consumption andprovides an opportunity for
identifying areas for improvement. Below, | have divided the questionnaire into distinct categories based
on the themes of energy sources and consumption, lighting and equipment usage, and energy
conservation methods. Kindly answer the details in a truthful way.

Energy Sources and Consumption

1.
2.
3.
4,
5.

6.

List ways of energy usage on the campus (e.g., electricity, LPG, firewood, petrol, diesel).
Provide electricity bill amounts for the last three years.

Amount paid for LPG cylinders over the last three years.

Other energy-related payments over the last three years.

Weight of firewood used per month and cost, including petrol/diesel/others.

Does the campus have any alternative energy sources (e.g., solar, windmill)?

Lighting and Equipment Usage

7.

8.

S,

10.

11.

12.

What types of bulbs are used on campus? Provide quantities of each type.
Provide total energy utilization by each type of bulb per month.

How many fans, air conditioners, computers, and other electrical equipment are usedon campus?
Specify usage (hours/day for how many days in a month).

Energy used by all fans, air conditioners, computers, and electrical equipment permonth
(kWh).

How many photocopier machines are installed and in use? Specify usage.

How many cooling apparatus and inverters are present on campus? Specify usage andenergy
consumption.

Energy Conservation Methods

13.

14.

15.

16.

17.

Do you run "switch off" drills on campus?

Are your computers and other equipment put on power-saving mode?

What energy conservation methods are adapted by the college?

Is there any public awareness system informing about the necessity of energyconservation?

Write a note on methods or practices that can reduce energy use in the college campusin the
future.
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Annexure 2

This questionnaire provides a comprehensive approach to auditing the carbon footprint of WIRAS College.
It is structured to capture various aspects of the institution's carbon emissions sources and offers insight into
how different modes of transportation and energy use contribute to the college's overall carbon footprint.
Below, the questionnaire is grouped into categories based on themes related to individuals on campus,
transportation and energy usage, and methods to reduce carbon footprint.

Campus Population and Vehicle Use

1.

Total number of students, teachers, and non-teaching staff by gender.

e Record the gender distribution of students, teachers, and non-teaching staff.
Total number of vehicles used by stakeholders of the college per day.
Number of cycles used per day in the campus.

Number of two-wheelers used daily, including average distance traveled, engine size(cc), and
quantity of fuel and cost per day.

Number of cars used daily, including average distance traveled, engine size (ce), andquantity of
fuel and cost per day.

Transportation Methods and Usage

6.

10.
11.

12,

Number of persons using public transportation daily, including average distance traveled,
quantity of fuel, and cost per day.

Number of persons using college conveyance (transportation for students, non- teaching staff,
and teachers), including average distance traveled, quantity of fuel, and cost per day.

Number of parent-teacher meetings per year and estimated attendance.

e Gather information on the mode of travel and estimated cost of travel forparents
attending the meetings.

Number of visitors with vehicles per day.
Number of generators used daily, including hours of operation, quantity, and cost offuel used.
Number of LPG cylinders used in the campus, including quantity and cost of fuel useddaily.

Quantity of kerosene used in the canteen/labs, including quantity and cost of fuel used per day.
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Carbon Footprint Reduction and Future Planning

13. Amount of taxi/auto charges paid per month for transportation of vegetables andother
materials to the campus.

14. Amount of taxi/auto charges paid per month for the transportation of office goods tothe college.
15. Amount of taxi/auto charges paid per month by stakeholders of the college.

16. Use of any other fossil fuels in the college, including the amount of fuel used per dayand amount
spent.

17. Describe methods the college might adopt in the future to reduce the quantity of fuelused by
stakeholders, students, and teachers.
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§ measures and sustainability in compliance with the applicable regulations,
policies and standards in the campus were assessed to be excellent. ;
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