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7.1 Institutional Values and Social Responsibilities

7.1.3. Quality audits on environment and energy are regularly undertaken by the
institution. The institutional environment and energy initiatives are confirmed through

the following.

Subject: Details of Quality Audits on environment and energy regularly
undertaken by institutions.

Reference: 7.1.3 - Quality audits on environment and energy regularly undertaken by the
Institution. The institutional environment and energy initiatives are confirmed through the
following - Green audit/Environment audit, Energy audit, clean and green campus initiatives,
beyond the campus environmental promotional activities.

With reference to the above subject, the following detailed summary of annual Green & Energy
Audit .The details/photographs of the activity is enclosed.

v

Dr. Riyakoddin Siddiqui
PRINCIPAL

Ay &
THEEM CBCURGROF ENGINEERIN
Bolsar (East). Tal. & Dist. Palghar-401 501

Enclosures:

1. Summary Report on Environmental Promotional activities conducted beyond the campus
2. Policy Document on Environment & Energy Usage.

3. Green & Energy Audit Report.

4. Clean and green campus initiatives.

5. beyond the campus environmental promotion activitics.

6. Certificate & Award received,

Admn. Office : 310, Yusuf Building, Veer Nariman Road, Fort, Mumbai - 400 023.
Tel.: 2204 6903 @ Telefax : 2283 9850
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Criteria-7 Institutional Values and Best Practices

7.1 Institutional Values and Social Responsibilities

Key Indicator 7.1.3:

Quality Audits on environment and energy regularly undertaken by institutions. The
institutional environment and energy initiatives - Green & Energy Audit, Clean & Green
Camus and Beyond Campus initiatives.

INDEX

Sr. Content Page No.
No.
1 Summary Report on Environmental Promotional activities conducted 4106
Beyond the Campus.
2 Policy Document on Environment & Energy Usage. 8t0 9
3 Green & Energy Audit Report. 11t0 93
4 Clean and green campus initiatives. 95 to 135
5 Beyond the campus environmental promotion activities. 137 to 154
6 Certificate & Award received. 156 to 156
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1. Summary Report on Environmental
Promotional activities conducted
beyond the campus.
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7.1.3: Quality Audits on environment and cnergy regularly undertaken by

institutions. The institutional environment and energy initiatives are

confirmed through the Following :

Beyond the Campus initiatives :
The institution has following Initiatives-

1. Swachata Abhiyaan:

The Swachh Bharat Abhiyan is the most significant cleanliness campaign by the Government of

India. Shri Narendra Modi led a cleanliness pledge at India Gate, which about thirty lakh
government employees across the country joined. He also flagged off a walkathon at Rajpath
and surprised people by joining in not just for a token few steps, but marching with the

participants for a long way.

In this activity our institute has organised a Beach Cleaning activity. In this NSS committee,
students were supposed to go to the beach for cleaning, they took all the garbage on and nearby
beaches to make awareness about cleaning .Our Students have Participated in the cleanliness
drive organised by the institution under the programme ‘Swachh Bharat Abhiyan’.Students
cleaned the beaches and raised the slogan ‘One step towards cleanliness’. The NSS volunteers
participated in creating awareness among the public, informing them about the importance of

cleanliness.

2. Anti Plastic:
For this our institute uses boards and labels as a title “Say no to Plastic” In this activity our

institute has organised Various activities like Rally, marathon,Street play to make society aware
about how harmful plastic is for the environment.

3. Tree Plantation:

In this we do plantation ,Tree plantation is very necessary because trees provide oxygen to the
environment a{1d make the air quality better. If more trees are planted, then the world's
environment will become a safer place to live in. Tree plantation also reduces pollution, thus

making the life of future generations secure.
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Beach Cleaning Activity: Garbage Collection & Sorting:
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2. Policy Document on Environment
& Energy Usage.
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Policy Document of Environment & Energy Usage
About College:

Theem College Of Engineering (Theem COE) is promoted by the H.J.Thim Trust, which has been
founded to educate and empower the youth who play a decisive role in shaping the destiny of the nation.
The College is located at Boisar (East) in serene and tranquil surroundings and was established in the year
2009 with an objective to impart quality education to students in the field of Technology. Theem COE

has emerged as the only Premier Engineering College in Boisar.

Vision:
To become a Centre of Excellence in Technical & Professional Education.
Mission

1.To commit to high standards in technical and professional education.
2.To impart quality professional education through ICT initiatives and project-based learning.
3.To nurture technocrats and professionals with ethics and human values

Environment and Energy Usage Policy:
The Environment and Energy usage Policy for the institute is to manage Waste products such as solid

Waste liquid waste as well as energy utilization in such a way so as to minimize its impact on the
environment. The policy implies to explore the waste management to reduce degradable Waste in police
renewable energy resources to reduce the burden of the government and to find out alternate resources as
solutions.

This environment and energy policy for the institution and applies in various activities undertaken by the
institution. It will help us to embed efficiency and environmental awareness into our everyday activities.
thus helping us to realize our responsibilities and commitment to conservation of natural resources. The
college regularly conducts green literacy programs to save energy and to protect the environment. Takine
into account the necessity of protecting the environment for a sustainable, pollution-free and healthy lit‘ct

Awareness Programmes:
To Create awareness about environmental issues by organizing Events, Rallies, Awareness Campaigns,
Cleanliness Drives, Seminars, Workshops, presentations, Tree Plantation Drives, Amrut Mohm;u\'.
Swachata Abhiyan, Campus Cleaning program and beyond campus activities like beach cleaning,
‘maralhon related to anti plastic & go plastic free, rally and street play to make awareness about ho:\'
important environment safety is for saving world.
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This environment and energy policy is binding for all the components of the institution and applics to all
its stakeholders and to the various activities undertaken by the institution. It will help us to embed
efficiency and environmental awareness into our everyday activitics, thus helping us to realize our
responsibilitics and commitment to conservation of natural resources and to limit its usage.

To make students and stafl aware about raising voice against the hazardous practices destroying Nature
and promote environment friendly practices among the society.

Implementation: The Institution is committed to managing its campus in accordance with its
environment and energy usage Policy by establishing the following infrastructure and carrying out the

following activities:

e Solid Waste Management:
The institute has a Solid Waste Management system at three locations where 6x4x3 feet 3 containers are
fixed for dumping solid waste. All waste such as waste paper, food and material are refined and made
ready in advance organic fertilizer. The valued generation of solid waste in the campus is approximfxtely 3
to 5.5 kg per day from all the departments, canteen, and garden. Minimum 38-45 days are required to

complete one cycle of composting.

e Liquid Waste Management: .
The Liquid Waste of the campus has provision of septic tanks with an anaerobic environment in the tank

which decomposes the waste discharged into the tank. The plumbing wastewater is assembled from
different places to the septic tank. The Cleaning of Septic tanks is done regularly by municipal sludge
gathering vehicles. Hazardous Chemicals are kept separately in the laboratory away from the students’
reach. Students are made conscious of the hazardous chemicals before utilizing the chemicals.

e E-waste Management:
E-waste of the college is given to the authorized dealers like scrap buyers. They check the useful

components of computers like motherboards, SMPS, RAM and reuse it. MOUs have been done between
college and the vendors for managing the repair of and various electronic components and refilling of

printer cartridges.

Rainwater Harvesting
Septic Tank
Hazardous Chemical Waste Management

Composting
Different Dustbins for Wet and Dry Waste

* Renewable Sources of Energy:
Solar Based Street Lights in the College

Eco-friendly energy sources, like LED lighting

¢ Environmental Awareness:
Tree Plantation

Display Boards to Promote Environmental Sensibility on Collegé Campus
Plastic-free Campus

Clean Campus Initiatives

Tl’:l.S .p.ollcy W'Il] be communicated to the student and employee via awareness programme and
activities. Environmental energy policy will be reviewed on aregular basis by the Institute,

Dr. N. K7 Rana
DIBRCTR
THBEM COLLEGE ~ E%VG-INE‘ER"‘{_()Q1

Soisar (Fash T " 0.

Dr.Riyazo\din Siddiqui

Pri
"BRIRCIPAL
THEEM COLLEGE OF ENGINEERING
Boisar (East), Tal. & Dist. Palghar-401 501
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3. Green & Energy Audit Report.
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A
Green Audit Report
of
Theem College of Engineering,
Boisar

2022-23

Submitted

By

External Audit Team
Mr. Mahendra Kale

(Proprietor)
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jreen Audit Report- 2023

This is to certify that Theem College of Engineering has satisfactorily handled the
environmental (Green) audit for the college covering all the details in accordance with the

required norms for the year 2022-23.

The audit shall assist them to develop measures to save the environment and its

individual units.

MAHENDRA KALE
ARCHITECT
REG. No. CA-87-10439
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The rapid environmental degradation at local, regional and global level is real, which is leading us
to global “Environmental  Poverty™.  Stabilization of human population, adoption of
environmentally sound and sustainable technologies, reforestation, and ccological restoration are
crucial elements in creating an equitable and sustainable future for all humankind in harmony with
nature. Thus, academic leaders must initiate and support mobilization of internal and external
resources and knowledge so that their institute responds to environmental challenges.

Theem College of Engineering, Boisar is deeply concerned and unconditionally believes that there
is an urgent need to address these fundamental problems and reserves the trends. We deeply
subscribe to the fact that humans should be steward of Mother Nature and that we all have a
profound responsibility to protect the earth’s resources in perpetuity. Being a premier institute of
higher learning, has resolved to play a major role in the education, research, policy formation, and
information exchange necessary‘ for a sustained environmental campaign.

The current environmental audit represents the first stage in our efforts to build environmental
sustainability on the campus. The audit was conducted by a team of faculty lead by Prof. Faiz
Khan. We have conducted this audit for the college to create awareness among not only students
but also staff and stakeholders about avoiding engagement in non-eco-friendly activities. We
desire to make these activities as a regular part of functioning.

The overall goals of this audit were:

® To introduce students to real concern of environment and its sustainability using the
Theem College of Engineering, as a study site.
To analyze the pattern and extent of resources use on the campus. ,
To make the college a more environmentally sustainable institution of higher learning.
To bring out a status report on environmental compliance. '

MAHGNDRA KALE
ARCHITECT
REG. No. CA -87-10499
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About the Theem College of Engincering, Boisar

Theem College Of Engineering (Theem COEL) is promoted by the H.J.Thim Trust, which has been founded to
educate and empower the youth who play a decisive role in shaping the destiny of the nation.

The College i located at Boisar (East) in serene and tranquil surroundings and was established in the year

~ 2009 with an objective to impart quality education to students in the field of Technology. Theem COE has

emerged as the only Premier Engineering College in Boisar with an overall intake of 540 students in various

fields of engineering.

Vision

To become a Centre of Excellence in Technical & Professional Education.

Mission
I.- To commit for high standards in technical and professional education.
2. To impart quality professional education through ICT initiatives and project based learning.
3. To nurture technocrats and professionals with ethics and human values

Quality Policy

To pursue global standards in all our endeavors namely - teaching, skill-empowering, ICT initiatives and
project based learning through continuous processes with self-evaluation.

Quality Objectives
* To follow the conformity of the regulatory requirements of Mumbai University, Govt. of Maharashtra,

AICTE, DTE, MSBTE, NAAC and NBA.
* To continue the improvement of teaching aids with modern tools and learning facilities.

*To enhance employability through school finishing initiative.

* To organize Industry Institute Interaction Program, Seminars and STTP for knowledge enhancement and

skill-empowerment.
* To monitor academic quality improvement to ensure the earliest corrective action in the event of any non-

conformity.
* To measure success in university examinations and overall students’ placement through campus

interviews,

* To engage stakeholders through social, ethical and community service activities,

WAHENDRA KALE

ARCHITECT '
REG. No. CA-87-,0495
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Audit Team

External Audit (Expert) Team Members

—

& ::; . Name of Auditors' . 4 I Designation

D1 A D De o 0
D
i Alssistant'Professor!
‘_“AHSNDRA KALB
ARCHITECT
REG. No. CA-87-10499

(3 Scanned with OKEN Scanner



[Executive Summary

The rapid urbanization and cconomic development at local, regional and global level has led to several
environmental and ecological crises. On this background it becomes essential to adopt the system of the Green
Campus for the institute which will lead for sustainable development. Theem College of Enginecring, Boisar
is intensely concerned and totally belicves that there is an urgent need to address these basic problems and
reverse the trends. Being a leading institution of higher learning, the college has initiated, the purpose of the
audit was to ensure that the practices followed in the campus are in accordance with the Sreen Policy adopted
by the institution. With this in mind, the specific objectives of the audit were to evaluate the adequacy of the
management control framework of Environment Sustainability as well as the degree to which the Departments
are in compliance with the applicable regulations, policies and standards.

Environmental Sustainability is essential for well-being of a society. The institute keeps its best
practices under “Green Practice” in its premises. The “Rainwater harvesting” project was accomplished by

al year students of Civil Engineering and it is functional in charging campus bore well and even ground
-ater in subsequent land. Solar and LED power projects are also taken up in the premises. The other
“sustainable activities like Solid Waste Management, Liquid Waste Management, E-Waste Management,
Plastic Free Campus, Dry Agro Waste Conversion, Tree Plantation Drive for controlling Air-Pollution
and better environment, and ‘Swachh Bharat Mission” in the premises as well as nearby areas.
College is adopting zero waste discharge facility to manage the solid, liquid and e-waste.

Solid waste management: The campus has solid waste management at 3 locations which contain 3 steel-
cage‘s of 6x4x3 feet capacity in operation for dumping solid waste. Green and garbage waste like waste food,
waste paper and waste material of all the departments are processed and converted for preparing organic
fertilizer. The estimated generation of solid waste in the campus is approximate 3 to 5 kg per day that is
collected by sweeper and workers from various departments, canteen, and garden. Minimum 38-45 days are
required to complete one cycle of composting.

MANENDRA AL
arcilimeer HE

REG. NO. CA -87."0‘9’
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Liquid waste management: The institute is cquipped with septic tanks, the term “septic” refers to the
anacrobic environment that develops in the tank which decomposes or minceralizes the waste discharged
into the tank. The plumbing wastewater is collected from various places like - washbasin, toilet, water
cooler, kitchen basin, etc. and conveyed to 16m x 10m x 3m size septic tank. Cleaning of Septic tank is
done regularly by municipal sludge collecting vehicle. Hazardous Chemicals are kept separately in the
laboratory away from the reach of students. Students are made aware of the hazardous chemicals and safety

_aspects when they are given instructions before utilizing the chemicals.

E-waste management: The generated e-waste is given to the authorized dealers who purchase the scrap and
reuse the useful components. The computer which is under maintenance is checked for useful parts like
motherboards, SMPS, RAM for reuse. The MOUs has been done between the collegé and the vendors for
managing the repair of and various electronic components and refilling of printer cartridges.

MAHENDRA KALE
ARCMTECT
REG. No. CA-87-10494
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fastic Free Campus: The institute’s campus is plastic free. Faculty members and studcnlﬁcoordinalor? from all
A/cpnrlmcnts conducted the Anti-Plastic Awarcness Campaign on Sth March 2020 at college. lh? motto of the event
/' was creating awareness of plastic’s adverse effects on the environment and informing students with the most updated
" information about the anti-plastic issues. Students prepared posters with “Say No to Plastics” messages and slogans

and they were displayed on the walls of the lobby of every department as well as in canteen.

India,-MH, Palghar, Palghar \
Palghar, 401501, Maharashtra,-India
Latitude: 19.781761042017393
) Longitude: 72.78773427090076 ~ 7
¥ ” 12/07/2023 16:56:37 ]
] Google 1 : A e

e | kit |

Paperless Office: Teaching faculties and students of the institute are using WhatsApp that provides a channel

through which teachers can achieve faster and more seamless communication with their students. It can also
ease the level of communication among students and create another venue for learning.

rducation Strategies for WhatsApp in the institute:

Here are some basic strategies that educators utilize to take advantage of the core abilities of WhatsApp:

1. All notices, circulars, examination time-table and duty charts are circulated using WhatsApp group

Of HODs and each department’s group.

. Use the group chat feature to create learning and study groups.

. Create audio lessons that can be sent directly to students.

. Stay in contact with students outside the classroom.

. Send out problems or assignments to students even when they are not in class.

. Stay in contact with parents.

- Send graphics such as pictures or charts directly to students.

- Send report cards directly to the parent’s phones.

- Facilitate real-time communication between students and teachers.

O 00 NN O\ AW

MAHENDRA KALE
ARCHITECT
REG. No. CA-87-10499
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Rain water harvesting structures and utilization in the campus
. Rainwater Harvesting which is labeled as a Green Practice is important for friendly approach
cnv!r‘onmcnl which has the double benefit in both keeping the groundwater table undisturbed and charging the
aquifer. The campus has Rainwater Harvesting Structure through which we get a huge amount of water in free
of cost with better quality as well whenever there is a downpour. Rainwater harvesting system ensures that our
bore-wells are always kept recharged and hence the campus has not felt scarcity of water for many years. The
runoff from the terrace of the college building is channelized into three different recharge wells located at three
different locations, each measuring 1.6 m x 1.3 m x 2m. All the rooftop rainwater outlets discharge into storm
water drains and then to the recharge structures. The network of pipes linked through chambers takes the
rainwater to the recharge tanks.
To facilitate groundwater recharge, all structures are provided. Tank capacity of 4160 liters is installed
for proper filtration of harvested water. The conserved water will be used for cleaning, washing, gardening,
etc. The received rainwater from the roof flows forcefully at very low line area behind canteen through the

t&nch. This water is transferred to open well area through the soak pit and further the institute is trying to
ce a surface filter.

Qainwater captured and harvested as below:
Roof Top Area =2399.80 sq. meters (degree building)
2196.40 sq. meters (diploma building)
414.14 sq. meters (canteen)
Open space adjacent to buildings =2320.10 sq. meters
2435.07 sq. meters (Civil ground and area behind new building)
414.52 sq. meters (Area in front of diploma building)
558.79 sq. meters (Area in front of degree building)
11485.94 sq. meters (Ground)

N A

Latitude Longitude

19° 46' 50.51856" N 72° 47" 13.92756" E
'Clt-,' & State Country

Maan, Maharashtra India

Known Place . . Date& Tiune .

null : ' 10/22/2023  04:2812
Postal Code ) )

401501

MAHRENDRA KALE
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Green Landscaping with Trees and Plants:
Collenes willingly accepted the green practices and strictly follow them. The college conducts

campaign for students and faculty to understand the importance of environmental protection and be
mindful about saving encrgy. The authority frequently appeals to the students and faculty to maintain the
tradition of no vehicle day on Saturday. Tree Plantation is onc of the most ambitious initiatives of the
institute. Tree plantation activity is conducted at the national festiva s - Independence Day and Republic
Day in the campus and maintained very well throughout the year.

The institute has taken a mandate of planting 1000 saplings to increase the greenery across the
campus as well as surrounding of Boisar. Till now, 200 saplings are planted. The institute has a botanical
garden with lots of herbal and medicated plants situated adjacent to Theem Maker's Vector Workshop.

India, MH, Palghar, Palghar
Palghar, 4015601, Maharashtra, India
Latitude: 19.781663131801637
Longitude: 72.78786283924504
01/09/2023 11:26:58

)
8
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REG. No. CA 87-10499
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Statement of Assurance

The audit has been conducted in accordance with the standard procedures for the
professional practice of internal auditing.
In our professional judgment, sufficient and appropriate audit procedures were completed

and evidence gathered to support the accuracy of the conclusions reached and contained in this

report. The conclusions are based on a comparison of the situations as they existed at the time of

the audit with the established area.

Methodology of Audit

In order to meet its objectives, this audit combined physical inspection with review of relevant

documentation and interactions with departmental staff members and students.

e Review of the Documentation: For the purpose of this audit Green audit frame work was

reviewed.
e Interviews: Interviews were conducted with the principal, departmental faculties and

students.
e Physical Inspection: The audit team was conduct physical observation in the college campus

to inspect the green practices.

Summary of Findings
The main findings of the audit show that, all the department staff and students are aware about the
needed for environmental protection at a general level. It was also observed that a number of best

practices such as maintaining the collection of waste separately, introduce rain water harvesting to

new building structures, implementing plastic free campus etc. are followed in the college

premises.

MARENDRA KALE
ARCN|TECT
"REG. No. CA-87-10499
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Audit framework and detailed findings

The following audit framework is used for conducting Green Audit in 2021-22. The frame work
also lists the finding and also observations for every criterion.

e Waste Generation and Management
Objective: Maximize the waste recycled and minimize the quantity of non-recycled refuse.
Activity: Segregation of waste

Audit Observation: Waste Material is segregated as per category like Paper, Cardboard, Scrap
Wood, Scrap Metal, Plastic scrap, glass, laboratory rags etc. Each waste is stored at departmental level and
periodically sending to other purposes.

Type of Audit Observation

& waste

Paper Waste | @ One side rough paper is used for the printing of Notices, Time Tables etc. in
each department.

e Waste papers are sending for shredding to prepare thread and card sheet.

e Email and Mobile media communication is used for minimize the use of
paper.

Plastic waste | @  Plastic bottles, caps and other waste material are stored separately at
departmental level and sell as < scrap material

Electrical e Electrical waste like damaged electrical board, switches, cut wires are collect
Waste by electrician and replace this with new one and remaining wastage is sold as
scrap.

e Electrical waste related to computer, key boards, and mouse is collect by
Computer science department for repairing and replaces the damaged one and
remaining wastage is sold as scrap.

’ e Waste Generation and Management
Objective 1: Collection of waste.
Activity: Students as well as faculties of different department concern about waste collection. They
do not throw the paper waste in the surrounding premises of college campus.
Audit Observation: Proper dustbins are provided to each department. Also 2 large (Steel and plastic)
dustbins are install at various location in the college campus for collection of waste including administration
office, college canteen, near garden etc.

Objective 2: Plastic free Campus.
Activity: Motivate students about harm of plastic carry bags and items to convince them for
no use of plastic in college premises.
Audit Observation: To aware all students as well as faculties of different department about

“Say No to Plastic” in college campus, awareness boards are display at various location in the college
campus.
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Objective 3: Management of Garden Waste.
Activity: Installation of compost pit.
Audit Observation: The collected wastes from garden, debris, leaf latter are collect dumped into

compost bins to prepare the compost manure from the waste.

e Water conser\ ation
Objective 1: Water conservation.

Activity: Rain Water Harvesting
Audit Observation: Rain water harvesting facility is provided to main building and new COE

buildings.

Objective 2: Water Saving.
Activity: Water Audit

Audit Observations:
1. The storage (overhead/underground tank) checked periodically for any leakage.

2. The water taps were checked periodically to prevent from any leakage.
3. The leakage taps are periodically replaced by new one.

e Energy Consumption (Electrical Energy & Fuel Energy)
Objective 1: To save the electrical energy.

Activity: Use of LED and solar panels.
Audit Observation: Solar and LED power projects are also taken up in the premises.

MAHBNDRA KALE
ARCHITECT
REG. No. CA-37-10499
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Objective 2: To save the fuel energy.

Activity: Motivate to students and faculties for reduce the use of vehic
Audit Observation:

A) Bicycle: The institute’s security guards as well as some students uses the bicycle to attend
the college and they park it at cycle stand.

les in college campus.

MAHENDRA KALE
ARCHITECT
REG: No: e 3 7-10499
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B) Public Transport: Most of the staff and students use college bus transport service in both

routes such as Chitralaya to college, Tata Housing Society to College, Railway station to

college. The outstation staff and students use railways to reach Boisar.
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e Green Campus
Objective: To increase the Green Cover within the college campus.
Activity: Establishment of botanical garden, Green House and Shade Net House
Audit Observation: The institute maintains its campus with clean air, water, and greenery

by following green and sustainable practices. The entire campus is well maintained with a rich
collection of trees and plants that make the environment carbon dioxide free and to maintain

inmate’s good health.

WA NDRA KALE
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Recommendations

Following the audit, several recommendations were made to the college authority by external

audit team.

Sr. | Criteria Recommendations
LNO.
1 Use email communication for Internal/departmental notices to
Paper Use e
minimize the use of paper
2 Lighting (Energy) Use LED light instead of regular tube light to conserve the
Electricity.
3 Monitoring the PUC of every vehicle within the campus at least
Vehicles . .. . .
once In a year to minimize the vehicular pollution load.
4 1. Maintain the record of Diesel used for DG set.
Energy (Fuel) 2. Control the use of DG set as per requirements only.

3. Monitoring the function of DG set by external party
regarding consumption of fuel and working

efficiency.

MAHENDRA KALE
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Executive Summary

The department of Electrical Engineering presents the important observations and measures of various field
measurements and analysis to reduce the Energy Consumption.

1. Theem College of Engineering, Boisar consumes Electrical Energy in various appliances like office,
classrooms,laboratories, workshop, corridors, entranc z, staircase, canteen and street lights, etc.

2. The Current Level of Energy Consumption: The Energy Consumption details for the year 2022-23 are
as thefollowing;:

Sr. Parameter Units
consumed
\' kV’Vh
1 Maximum 14487
2 Minimum 10378
Average 12433

3. Recommended Alternate Energy Initiatives:

The department recommends the institute for promoting Solar Energy Systems at different location of the
campus such as roof of the building, parking area, etc. to generate more solar energy for the use of main

building, canteen and its surrounding areas. Increasing Alternate Energy Sources helps us to decrease the use
of electrical energy.

4. Percentage of LED Bulbs’ Lighting Power Requirements:

’O e weightage to replace the existing conventional Tube-Light into LED lamps should be taken care. This
replacement will decrease the percentage of lighting power.
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Abbreviations

CFL Compact Fluorescent Lamp
LED Light Emitting Diode
MSEDCL Maharashtra State Electricity Distribution Company Ltd.
MIDC Mabharashtra Industrial Development Corporation
' Vv Voltage
i I Current
kW kilo-Watt
kVA Active Power
_kVAr Reactive Power
PF Power Factor
p;. MAHENBRA KALE
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I-Introduction

Even though energy wastage is a common phenomenon in small residential areas, the wastlage can be
considered comparatively low, but in the case ol huge buildings like educational institutions the w
amounts to notable figure Energy audit has been conducted
largest energy consuming center To estimate and anal
conservation measures.

astage
at Theem College of Engineering, one of the
yze the energy consumption and also to propose energy

The audit is aimed to make Campus more energy efficient by balancing its load, identifying the wastage areas
etc. This audit was conducted to seek opportunities to improve the energy efficiency of the campus. The
reduction of energy consumption while maintaining or improving human comfort, health and safety were of
primary concern. Beyond simply identifying the €nergy consumption pattern, this audit sought to identify the
most energy inefficient appliances that were in the premises. Moreover, some improvements to some daily
’ctices relating to common appliances are also to be provided which may help in reducing the energy
nsumption. The report is based o certain generalizations and approximations wherever necessary.

The views expressed may or may not reflect the
largest energy consuming center it has a subst
energy audit is to identify energy wasta
help in reducing the monthly energy co

general opinion. Theem College of Engineering is one of the
ation of its own. The major motivation behind conducting
ge and to suggest recommendations to reduce energy wastage thereby
nsumption and thus reduce the monthly electricity bill.

1.1 Objectives:

Studying the present level of Energy Consumption

1

2. Assessing various equipment/facilities from Energy Efficiency Aspect
3. Studying the scope of using Renewable Energy
4.

Studying various measures to reduce the Energy Consumption

1.2 Audit Methodology:

To study the connected loads

To study the various electrical lighting system and

equipment to prepare the Report of various measures and
payback analysis

MAHENDRA KALE
ARCHITECT
REG. No.CA-87-104%9
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2-Details of Overall Connected 1oad

SrNo | Item b} Quanfity Load, W/Unit | Load, kW
! j [ .
T Tube Light | 150 | 10 6]
| 2 Ceiling Fan N 750 | 75 ; 56.25
3 | WaterCooler | 7 | 610 | 427 |
| . 80 30 24 ‘
- 4 LED 60 18 | 102 |
@ N E— s s ows |
| 2 Air conditioners 10 2500 25
| 6 Water Pump 3 HP 3 2238 6.714 |
.7 | Water Pump 3HP (SB) 3 2238 6.714 |
8 Computer 397 125 49.625
9 Water filter plant | 2 2084 5.968
10 Others | I 100 0.1
Total ' 165.096
Table: 1

The above table report is presented in PIE Chart:

Chart No-1: Details of Connected Load:

Connected Load

m Tube Light
m Ceiling Fan

m Water Cooler

m Air conditioners

# Water Pump 3 HP

u Water Pump 3HP (S8)
m Computer

m Water filter plant

TCE
HENDRA KALE
AGCHITECT
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We present the analysis of last a years and present year Electricity Bills

To study the variation of Monthly Units’ Consumption:
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Vo ——
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w

Key Inference drawn:

From the above analysis, we present following important parameters: Various Important Parameters of Energy
Consumption

WAKENDRA KALE

ARCHITECT
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Energy consumed KWh
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Sr Energy consumed
No. Month KWh
1 May-23 16870
2 Apr-23 14423
3 Mar-23 14487
4 Feb-23 11925
5 Jan-23 10378
6 Dce-22 11612
7 Nov-22 12103
(] 8 Oct-22 11807
P 9 Sep-22 12035
10 Aug-22 13296
11 Jul-22 10574
12 Jun-22 13043
19 Maximum 14487
20 Minimum 10378
21 Average 12433
Table 2

Oct-22

o

Sep-22
Aug-22
Jul-22
Jun-22
Maximum
Minimum
Average

w
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J-ENERGY SAVING OPPORTUNITIES

Based on the analysis of the power consumption data, certain steps have been recommended for improving
energy efficiency of the college campus and some of the recommendation has been done by the TCE Complete
cost analysis of implementation of recommended measures has been performed wherever necessary. Also, a |
number of general measures for energy efficiency have been listed. Described below are some impnrtum"\
recommendations for better energy efficiency.

l

Replacing electronic ballast with LED tubes

Dominant light source at most places in the college campus is traditional 40W FTLs with LED tubes which
consumes 14 — 16W in addition to the 40W. As per our data collection, the college campus has in total 247
FTLs. If these FTLs are replaced by LED Tubes, 25-30W power can be saved per FTL.

‘ Cost Analysis of Replacing Electronic Ballast [Choke] FTL with Led

.:3 * Total No. of Electronic Ballast[Choke] FTLs in College campus = 247
* Average Power of Electronic Ballast{[Choke] FTL =40 W

e Average Power of LED =18 W

e Power saved per LED Tubes = 22W

e Total Power saving = (247*22) = 5.434 kW

e Average Use of LED Tubes per year = 200*5 = 1000hrs

e Total Energy saved per year = 5.434kw * 1000 =5434kWh

e Saving in Rs. Per year = 5434kwh * 8 = Rs. 43472 /-

e Average Cost of Replacing each FTL = Rs.400 /-

e Total Cost of Replacing al‘l Electronic Ballast FTLs = 247*400 = Rs. 98800/-
9 e Capital Cost Recovery time =(931000/327712) = 2.27yrs

Hence, the capital cost recovery time for replacing all Electronic Ballast FTLs of the college campus is around
2.27years

Replacing Fans with (BLDC) Fans (Recommendation)

The main difference between BLDC and ordinary DC fans is the commutation method. A commutation is
basically the technique of changing the direction of current in the motor for the rotational movement. In a
BLDC motor, as there are no brushes so the commutation is done by the driving algorithm in the Electronics.
The main advantage is that over a period of time, due to mechanical contact in a brushed motor the
commutators can undergo wear and tear, this thing is eliminated in BLDC Motor making the motor more
rugged for long-term use. Cost benefit analysis of replacing normal fans with BLDC fans was done for the

entire TCE.
&HE”NF\ AL
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Cost Analysis of Replacing Normal Ians with BLDC Fans

Total number of fans=100

Total days of use=300

Rating of regular fan=80W

Rating of fan=28W
Number of hours of use(annually)=300*8=2400
Total savings= (80-28) *2400*100=12480
Therefore, total savings in rupees=12480*8=99840
Cost per fan=3200

Total cost=3200*100=320000

Payback period=320000/99840= 3.2 years

Hence, the capital cost recovery of replacing normal fans with BLDC fans is around 3.2years.

MAHENDRA KALE
ARCHITECT
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5-Usage of Alternate Energy Sources
The benefit of Installing Solar PV Power Pack:

The audit revealed that the college has ample space on terrace which could be used for installation of Solar
Panels. This helps less use of coal to produce electrical energy which reduces the carbon-dioxide emission.
The further calculation shows that simple pay bake period of the alternative energy system

Analysis of daily unit consumption and Solar Street Light Capacity:

The following table provides the calculation of Solar Street Light, cost involved with Simple Payback
Calculations.

.‘Q;xisting system = 6 halogen bulb of 1000W
Initial Power consumption = 6000W

Energy Consumed in lhr = 6kwh

Energy consumed in 10hrs = 60kwh

For 1day cost = 60kwhx9Rs=540Rs
For 1week cost = 3780Rs

For 1 month = 17640Rs

For 1 year =211680Rs

Initial investment for solar panel =102900 Rs

6‘0. of light replace with solar system =7

i@ Power consumption =25wx7=175w
Energy consumed in 1hr =0.175kwh
Energy consumed in 10 hr =1.75kwh
For 1 day cost =1.75%x9=15.75Rs
For 1 week =110.25Rs
For 1 month =441Rs
For 1 year | = 5292 Rs

Annual Cost savings after replacement of halogen lights with Solar system=211680-5292=206388 Rs

Payback ;ﬁariod for solar panel = Investment = 102900 — .5 year =

require 206388 .

Annual saving
potential

INAACINDRA NALG
\) ARCHITECT
REG. No. CA-87-10499
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tNo Particular Value Units |
1 Solar PV Plant Capacity 7 kW

2 Avg Units Gen/kWp of Solar PV Plant | 0.175 | kWh/Day

3 Daily Average Units generated 1.75 | kWh/Day

4 \nnual units generated 638.75 | kWh/Annum
5 Annual Saving potential 206388 | Rs lump sum
7 Investment Required 102900 | Rs lump sum
8 Simple Payback period 6 Months

MA&DRA KALE
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0-Percentage of lighting power requirements met through LED bulb
/ E“oml Lighting power requirements Source of lightening | Quantity | No. Floors | Total Quantity
” corridor of each floor in the A building Tube light (LED) 10 4 40
| security Cabin Tube light (LED) I 0 1
” Principal Office Entrance LED 80 0 80
l Street Lights LED 50 0 50
@:minar Hall 2nd & 3rd floor LED 32 2 32
@ibrary LED 15 0 15
Details of LED and CFL power consumption
Incandescent CFL Watt LED Watt Lumens
Watts (Brightness)
40 : 8§-12 6-9 400 -500
60 13-18 8§-12.5 650 -900
75-100 18 -22 13+ 1100 - 1750
100 23 -30 16 -20 1800+

MAHENDRA KALE
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LED.in
Tube Pril‘\cipul l.,!il) Scmi.nar.l'lall l\{lmt1 Tube Light in class
Source of Lightening light  [Office (Street  [on.First thc e
(LED) |Entrance |Light)  |second floor|LED
and library
Total Quantity 41 80 50 32 4 150
Wattage of cach source(W) 40 15 36 18 50 40
Total power required for each
source 1200 | 1200 1800 576 200 6000
Days per year for corridor and
. 365
street lighting
Wurs per day for corridor and 12
@_eet lighting
Annual lighting power
requirement for corridor and 8760
street lighting(kW)
Days per year for indoor lighting 270
Hours per day for indoor lighting 8
Annual lighting power
requirements for indoor 6428.16
lighting(k W)
Annual total lighting power .
requirement (Kw) $2154.16 ,
ﬁl lighting power
irequirements met through LED 15188.16
bulb(kW)
Percentage of lighting power
requirements met through LED 99.96%
Lights
Percentage Lighting through
other sources 0.04%
MAHENDRA KALE
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Green Audit Report | 2022

Green Audit

This is to certify that Theem College of Engineering has satisfactorily handled the

environmental (Green) audit for the college covering all the details in accordance with the

required norms for the year 2021-22.

The audit shall assist them to develop measures to save the environment and its

individual units.

b
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Preamble

The rapid environmental degradation at local, regional and global level is real, ?vhich is lca.ding us
to clobal “Environmental Poverty”. Stabilization of human population, adoption of
cn\'i;onmcnmlly sound and sustainable technologies, reforestation, and ecological restoration are
crucial elements in creating an equitable and sustainable future for all humankind in harmony with
nature. Thus, academic leaders must initiate and support mobilization of internal and external
resources and knowledge so that their institute responds to environmental challenges.

Theem College of Engineering, Boisar is deeply concerned and unconditionally believes that there
is an urgent need to address these fundamental problems and reserves the trends. We deeply
subscribe to the fact that humans should be steward of Mother Nature and that we all have a
profound responsibility to protect the earth’s resources in perpetuity. Being a premier institute of
higher learning, has resolved to play a major role in the education, research, policy formation, and
information exchange necessary for a sustained environmental campaign.

The current environmental audit represents the first stage in our efforts to build environmental
sustainability on the campus. The audit was conducted by a team of faculty lead by Prof. Races
Ahmad.We have conducted this audit for the college to create awareness among not only students
but also staff and stakeholders about avoiding engagement in non-eco-friendly activities. We
desire to make these activities as a regular part of functioning.

The overall goals of this audit were:

* To introduce students to real concern of environment and its sustainability using the
Theem College of Engineering, as a study site.

» To analyze the pattern and extent of resources use on the campus.

* To make the college a more environmentally sustainable institution of higher learning.

* To bring out a status report on environmental compliance.

ARPCHITECT
KEG. No.CA 87-10499
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About the Theem College of Engincering, Boisar

Theem College Of Engineering (Theem COE) is'promotcd by the H.J.Thim Trust, which has been founded to

educate and empower the youth who play a decisive role in shaping the destiny of the nation.
The College is located at Boisar (East) in serene and tranquil surroundings and was established in the year

2009 with an objective to impart quality education to students in the field of Technology. Theem COE has

emerged as the only Premier Engineering College in Boisar with an overall intake of 540 students in various
fields of engineering.

Vision
To become a Centre of Excellence in Technical & Professional Education.

Mission
1. To commit for high standards in technical and professional education.

2. To impart quality professional education .through ICT initiatives and project based learning.
3. To nurture technocrats and professionals with ethics and human values

Quality Policy
To pursue global standards in all our endeavors namely - teaching, skill-empowering, ICT initiatives and

project based learning through continuous processes with self-evaluation.
Quality Objectives
* To follow the conformity of the regulatory requirements of Mumbai University,

AICTE, DTE, MSBTE, NAAC and NBA.
* To continue the improvement of teaching aids with modern tools and learning facilities.

Govt. of Maharashtra,

*To enhance employability through school finishing initiative.
* To organize Industry Institute Interaction Program, Seminars and STTP for knowledge enhancement and

skill-empowerment.
* To monitor academic quality improvement to ensure the earliest corrective action in the event of any non-

conformity.
* To measure success in university examinations and overall students’ placement through campus

interviews,
* To engage stakeholders through social, ethical and community service activities.

¥ B
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Executive Summary

The rapid urbanization and economic development at local, rcgiona'l and global level has led to several
environmental and ccological crises. On this background it becomes essential to adopt the siystf:m o.f the Gr.een
Campus for the institute which will lead for sustainable development. Theem College of l:ng'meermg, Boisar
is intensely concerned and totally believes that there is an urgent need to address these basic problems and
reverse th;‘ trends. Being a leading institution of higher learning, the college has initiated, The purpose of the
audit was to ensure that the practices followed in the campus are in accordance with the Green Policy adopted
by the institution. With this in mind, the specific objectives of the audit were to evaluate 'the adequacy of the
management control framework of Environment Sustainability as well as the degree to which the Departments
are in compliance with the applicable regulations, policies and standards. '

Environmental Sustainability is essential for well-being of a society. The institute keepsvlts best
practices under “Green Practice” in its premises. The “Rainwater harvesting” project was accomplished by
final year students of Civil Engineering and it is functional in charging campus bore well and even ground
water in subsequent land. Solar and LED power projects are also taken up in the premises. The other
sustainable activities like Solid Waste Management, Liquid Waste Management, E-Waste Management,

astic Free Campus, Dry Agro Waste Conversion, Tree Plantation Drive for controlling Air-Pollution
and better environment, and ‘Swachh Bharat Mission” in the premises as well as nearby areas.
College is adopting zero waste discharge facility to manage the solid, liquid and e-waste.

Solid waste management: The campus has solid waste management at 3 locations which contain 3 steel-
cages of 6x4x3 feet capacity in operation for dumping solid waste. Green and garbage waste like waste food,
waste paper and waste material of all the departments are processed and converted for preparing organic
fertilizer. The estimated generation of solid waste in the campus is approximate 3 to 5 kg per day that is
collected by sweeper and workers from various departments, canteen, and garden. Minimum 38-45 days are

required to complete one cycle of composting.
2 T ;;;—g(?; 7 ‘
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Liquid waste management: The institute is equipped with septic Iunk.‘:,'lllc lt.:l'llll “:u:.pnf::" |Ll|u.l l,“, l'hgl
anacrobic environment that develops in the tank which (lccmn!msce.' or nnn.crull'/.u:. the wn e tlll...(, I.ll?,tf
into the tank. The plumbing wastewater is collected from V:II’I.()ll.‘: pluf:ce: like -‘ w:m’lll).mn.\,'l.m 'L'l,'w.lnlltl,‘r.
cooler, kitchen basin, ete. and conveyed to 16m x 10m x 3m size f;c|‘)l|c lflllk, Cleaning of !'m:pulu l..m ;IL:
done regularly by municipal sludge collecting vehicle. Hazardous (A|‘lcllllC:l|H .mc k,c,'|)l,‘%‘p,‘,"|‘.“,b yl ‘IVI'I rc:(.
laboratory away from the reach of students. Students are made :IW:II:L: of the hazardous chemicals and safety
aspects when they are given instructions before utilizing the chemicals.

!waste management: The generated e-waste is given to the
reuse the useful components. The computer which is under
motherboards, SMPS, RAM for reuse. The MOUs has been
managing the repair of and various electronic components and

authorized dealers who purchase the scrap and
maintenance is checked for useful parts like
done between the college and the vendors for
refilling of printer cartridges.

MAHE RA KALE
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REC. Ny Ca 27-10499

CX Scanned with OKEN Scanner



Plastic Free Campus: The institute’s campus is plastic free. Faculty members and student coordinators from
* departments conducted the Anti-Plastic Awareness Campaign on 5th March 2020 at college. The motto of
event was creating awareness of plastic’s adverse effects on the environment and informing students with the n
updated information about the anti-plastic issues. Students prepared posters with “Say No to Plastics” messages
slogans and they were displayed on the walls of the lobby of every department as well as in canteen.

1
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Paperless Office: Teaching faculties and students of the institute are using WhatsApp that provides a channel
through which teachers can achieve faster and more seamless communication with their students. It can also
increase the level of communication among students and create another venue for learning.
Education Strategies for WhatsApp in the institute:
Here are some basic strategies that educators utilize to take advantage of the core.abilities of WhatsApp:
L. All notices, circulars, examination time-table and duty charts are circulated using WhatsApp group
of HODs and each department’s group.

Use the group chat feature to create learning and study groups.

reate audio lessons that can be sent directly to students.

4.Stay in contact with students outside the classroom.
5.Send out problems or assignments to students even when they are not in class.
6.Stay in contact with parents.
7.Send graphics such as pictures or charts directly to students.
8.Send report cards directly to the parent’s phones.
9.Facilitate real-time communication between students and teachers.

Rain water harvesting structures and utilization in the campus

Rainwater Harvesting which is labeled as a Green Practice is important for friendly approach -
environment which has the double benefit in both keeping the groundwater table undisturbed and charging the
aquifer. The campus has Rainwater Harvesting Structure through which we get a huge amount of water in free

b
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of cost with better quality as well whenever there is a downpour, Rainwater harvesting system ensures that our
* bore-wells are alw ays kept recharged and hence the campus has not felt scarcity of water for many years. The
runofY from the terrace of the college building is channelized into three different recharge wells located at three
different locations. cach measuring 1.6 m x 1.3 m x 2m. All the rooftop rainwater outlets discharge into
stormwater drains and then to the recharge structures. The network of pipes linked through chambers takes the
rainwater to the recharge tanks.

To facilitate groundwater recharge, all structures are provided. Tank capacity of 4160 liters is installed
for proper filtration of harvested water. The conserved water will be used for cleaning, washing, gardening,
ete. The received rainwater from the roof flows forcefully at very low line arca behind canteen through the
trench. This water is transferred to open well area through the soak pit and further the institute is trying to
place a surface filter.

Rainwater captured and harvested as below:
Roof Top Area = 2399.80 sq. meters (degree building)
2196.40 sq. meters (diploma building)
414.14 sq. meters (canteen)
Open space adjacent to buildings = 2320.10 sq. meters
‘ 2435.07 sq. meters (Civil ground and area behind new building)
414.52 sq. meters (Area in front of diploma building)
558.79 sq. meters (Area in front of degree building)
11485.94 sq. meters (Ground)
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Green Landscaping with Trees and Plants:
Colleges willingly accepted the green practices and strictly follow them. The college conducts

campaign for students and faculty to understand the importance of environmental protection and be
mindful about saving energy. The authority frequently appcals to the students and faculty to maintain the
tradition of no vehicle day on Saturday. Tree Plantation is one of the most ambitious initiatives of the
institute. Tree plantation activity is conducted at the national festivals - Independence Day and Republic
Day in the campus and maintained very well throughout the year,
The institute has taken a mandate of planting 1000 saplings to increase the greenery across the
‘ campus as well as surrounding of Boisar. Till now, 200 saplings are planted. The institute has a botanical
garden with lots of herbal and medicated plants situated adjacent to Theem Maker's Vector Workshop.
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Statement of Assurance

The audit has been conducted in accordance with the standard procedures for the

professional practice of internal auditing.

In our professional judgment, sufficient and appropriate audit procedures were completed
and evidence gathered to support the accuracy of the conclusions reached and contained in this

report. The conclusions are based on a comparison of the situations as they existed at the time of

the audit with the established area.

Methodology of Audit

In order to meet its objectives, this audit combined physical inspection with review of relevant

documentation and interactions with departmental staff members and students.

* Review of the Documentation: For the purpose of this audit Green audit frame work was
reviewed.

* Interviews: Interviews were conducted with the principal, departmental faculties and
students.

* Physical Inspection: The audit team was conduct physical observation in the college campus

to inspect the green practices.

Summary of Findings

The main findings of the audit show that, all the department staff and students are aware about the

needed for environmental protection at a general level. It was also observed that a number of best
S

practices such as maintaining the collection of waste separately, introduce rain water harvesting t
0

new building structures, implementing plastic free campus etc. are followed in the col]
ege

premises.

10
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Audit framework and detailed findings

The following audit framework is used for conducting Green Audit in 2021-22, The frame work

also lists the finding and also observations for cvery criterion.

e Waste Generation and Management
Objective: Maximize the waste recycled and minimize the quantity of non-recycled refuse.

Activity: Segregation of waste

Audit Observation: Waste Material is segregated as per category like Paper, Cardboard, Scrap
Wood, Scrap Metal, Plastic scrap, glass, laboratory rags etc. Each waste is stored at departmental level and

periodically sending to other purposes.

Type of Audit Observation
waste :
Paper Waste | ¢ One side rough paper is used for the printing of Notices, Time Tables etc. in
each department.
. e Waste papers are sending for shredding to prepare thread and card sheet.

¢ Email and Mobile media communication is used for minimize the use of
paper. .

Plastic waste | e  Plastic bottles, caps and other waste material are stored separately at

departmental level and sell as a scrap material

Electrical o Electrical waste like damaged electrical board, switches, cut wires are collect
Waste by electrician and replace this with new one and remaining wastage is sold as
scrap.

o Electrical waste related to computer, key boards, and mouse is collect by
Computer science department for repairing and replaces the damaged one and
remaining wastage is sold as scrap.

e Waste Generation and Management
. Objective 1: Collection of waste.
Activity: Students as well as faculties of different department concern about waste collection. They
do not throw the paper waste in the surrounding premises of college campus.
Audit Observation: Proper dustbins are provided to each department. Also 2 large (Steel and plastic)
dustbins are install at various location in the college campus for collection of waste including administration
office, college canteen, near garden etc.

Objective 2: Plastic free Campus.
Activity: Motivate students about harm of plastic carry bags and items to convince them for
no use of plastic in college premises.
) Audit Opservation: To aware all students as well as faculties of different department about
Say No to Plastic” in college campus, awareness boards are display at various location in the college

campus.
\y 11
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Objective 3: Management of Garden Waste.

Activity: Installation of compost pit.
Audit Observation: The collected wastes from garden, debris, leaf latter are collect dumped into

compost bins to prepare the compost manure from the waste.

e Water conservation
Objective 1: Water conservation.

Activity: Rain Water Harvesting
Audit Observation: Rain water harvesting facility is provided to main building and new COE

buildings.

Objective 2: Water Saving.
Activity: Water Audit

Audit Observations:
1. The storage (overhead/underground tank) checked periodically for any leakage.

2. The water taps were checked periodically to prevent from any leakage.
3. The leakage taps are periodically replaced by new one.

¢ Energy Consumption (Electrical Energy & Fuel Energy)
Objective 1: To save the electrical energy.
Activity: Use of LED and solar panels. ,
Audit Observation: Solar and LED power projects are also taken up in the premises.

nbioin ¢
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Objective 2: To save the fuel energy.
Activity: Motivate to students and faculties for reduce the use of vehicles in college campus.
Audit Observation:
A) Bicycle: The institute’'s
the college and lhw p.uk n .1( (.\’LIL sl.m(l

s security guards as well as some students uses the bicycle to attend

Known Place
null -+
Postal Code
401501

B) Public Transport: Most of the staff and students use college bus transport service in both
routes such as Chitralaya to college, Tata Housing Society to College, Railway station to
college. The outstatlon staff and students use rallways to reach B01sar

" Latitude e e R it
19°46/57.08592" N j ol e 7"15‘45668"5
City & State ~ =7 = S ath ::'Countryl it

Maan, Maharashtra =~ ~ndia®

Known Place * ' Date&Tlme ;
null B : 10/23/2021 03 54 25
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® Green Campus
Objective: To increase the Green Cover within the college campus.
Activity: Establishment of botanical garden, Green House and Shade Net House
Audit Observation: The institute maintains its campus with clean air, water, and greenery
by following green and sustainable practices. The entire campus is well maintained with a rich
collection of trees and plants that make the environment carbon dioxide free and to maintain

inmate’s good health.

MAHENDRA KALE
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Recommendations

Following the audit, several recommendations were made to the college authority by external

audit team.

Sr. Criteria Recommendations
No.
1 Use email communication for Internal/departmental notices to
Paper Use e
minimize the use of paper
5 W -
2 | Lighting (Energy) Use LED light instead of regular tube light tq conserve the
electricity.
3 Monitoring the PUC of every vehicle within the campus at least
yelicles once in a year to minimize the vehicular pollution load.
4 1. Maintain the record of Diesel used for DG set.
Energy (Fuel) 2. Control the use of DG set as per requirements only.
3. Monitoring the function of DG set by external party
regarding consumption of fuel and working
efficiency.
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Executive Summary

The department of Electrical Engincering presents the important observations and measures of various ficld
measurements and analysis to reduce the Energy Consumption.

1. Theem College of Engincering, Boisar consumes Electrical Energy in various appliances like office, classrooms,

laboratories, workshop, corridors, entrance, staircase, canteen and street lights, etc.

2. The Current Level of Energy Consumption: The Energy Consumption details for the year 2020-21 are as the

following:
Sr. Parameter Units
consumed,
kWh
1 Maximum 15304
Q@ 2 | Minimum 3905
3 Average 9363

3. Recommended Alternate Energy Initiatives:

The department recommends the institute for promoting Solar Energy Systems at different location of the campus
such as roof of the building, parking area, etc. to generate more solar energy for the use of main building, canteen and
its surrounding areas. Increasing Alternate Energy Sources helps us to decrease the use of electrical energy.

4. Percentage of LED Bulbs’ Lighting Power Requirements:

The weightage to replace the existing conventional tube-light into LED lamps should be taken care. This replacement
will decrease the percentage of lighting power.

REG. No. CA-87-10499
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CFL

LED
MSEDCL
MIDC

\%

I

kW

kVA
kVAr

PF
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Abbreviations

Compact Fluorescent Lamp

Light Emitting Diode
Maharashtra State Electricity Distribution Company Ltd.

Maharashtra Industrial Development Corporation

Voltage
Current
kilo-Watt
Active Power
Reactive Power

Power Factor

W
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Introduction

1.1 Objectives:

Studying the present level of Energy Consumption

—

Assessing various equipment/facilities from Energy Efficiency Aspect

Studying the scope of using Renewable Energy

b

4. Studying various measures to reduce the Energy Consumption

1.2 Audit Methodology:

To study the connected loads
To study the various electrical lighting system and equipment
To prepare the Report of various measures and payback analysis

4 HENDRA KALE
ARCHITECT
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Study of Connected Load

Table: 1
2.1 Details of Overall Connected Load:

Sr No Item Quantity Load, W/Unit | Load, kW
1 Tube Light 247 40 9.88
2 Ceiling Fan 511 75 38.23
3 Water Cooler 7 610 4.28
55 36 1.98
4 LED 50 18 0.9
50 15 0.75
5 Air conditioners 10 2500 25
‘ 6 Water Pump 3 HP 3 2238 6.714
7 Water Pump 3HP (SB) 3 2238 6.714
8 Computer 397 125 49.625
9 Water filter plant 2 2984 5.968
10 Others | 100 1.5
Total 151.541

The above table report is presented in PIE Chart:

Chart No-1: Details of Connected Load:

Connected Load

B Tube Light

| Ceiling Fan

Water Cooler

BLED

B Air conditioners
Water Pump 3 HP
Water Pump 3HP (SB)
Computer

= Water filter plant

¥ Others

\J
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Chapter 3 — Study of Energy Consumption

we present the analysis of last a year and present year Electricity Bills Table

Sr Energy consumed

No. Month KWh
1 22-May 14,773
2 22-Apr 15,304
3 22-Mar 12,401

4 22-Feb 8,359

5 22-Jan 8,763

6 21-Dec 9,377
7 21-Nov 10,705
8 21-Oct 10,206

9 21-Sep 7,142
10 21-Aug 6,092
. 11 21-Jul 5,324
12 21-Jun ' 3,905
ss19 Maximum 15304
20 Minimum o 3905
21 Average 9363

To study the variation of Mb‘n'thly Units’ Cdnsumptidn:

Energy Consumed KWh

16,000 e

14,000

12,000

. 10,000

8,000

6,000

4,000

2'000 — . et aee et e e s e 91t s e RSttt

0 e e A 4 e s - e e e e AP B R A P S5t s vrson
01-Jan 01-Feb 01-Mar 01-Apr 01-May 01-Jun 01-ul 01-Aug 01-Sep 01-Oct 01-Nov 01-Dec
Key Inference drawn:
From the above analysis, we present following important parameters:
Various Important Parameters of Energy Consumption:

MARENDRA KALE
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Sr. | Paramcter Units Consumed
No. KWh

1 Maximum 15304

2 Minimum 3905

3 Average 9363

Chapter 4 — Usage of Alternate Energy Sources

4.1 The benefit of Installing Solar PV Power Pack:

The audit revealed that the college has ample space on terrace which could be used for installation of Solar Panels.
This helps less use of coal to produce electrical energy which reduces the carbon-dioxide emission.
The further calculation shows that simple pay bake period of the alternative energy system

4.2 Analysis of daily unit consumption and Solar Street Light Capacity:

.w following table provides the calculation of Solar Street Light, cost involved with Simple Payback Calculations.

Existing system = 6 halogen bulb of 1000W

Initial Power consumption = 6000W

Energy Consumed in 1hr = 6kwh

Energy consumed in 10hrs = 60kwh

For 1day cost = 60kwhx9Rs=540Rs

For 1week cost = 3780Rs

For 1 month = 17640Rs

For 1 year =211680Rs

Initial investment for solar panel =102900 Rs

No. of light replace with solar system =7

Power consumption =25wx7=175w

Energy consumed in 1hr =0.175kwh

Energy consumed in 10 hr =1.75kwh

Qr I day cost = 1.75%9=15.75Rs

or 1 week =110.25Rs

For 1 month =441Rs

For 1 year =5292 Rs

Annual Cost savings after replacement of halogen lights with Solar system=211680-5292=206388 Rs

Investment required 102900
Annual saving potential 206388

Payback period for solar panel = = 0.5 year = 6 months

SrNo Particular Value Units
1 Solar PV Plant Capacity 7 kW
2 | Avg Units Gen/kWp of Solar PV Plant | 0.175 kWh/Day
3 | Daily Average Units generated 1.75 | kWh/Day
4 | Annual units generated 638.75 | kWh/Annum
5__ | Annual Saving potential 206388 | Rs lump sum
7__| Investment Required 102900 | Rs lump sum
8 | Simple Payback period 6 Months

HENDRA KALE
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7.1.4 Percentage of lighting power requirements met through LED bulb

Corridor of Seminar
Total lighting power each floor | Security Principal Office | Street Hall on Librar
requirements in the A Cabin Entrance Lights second Y
Building floor

) : Tube Tube
Source of Lightenin . D

st light(LED) | light(LED) FED LED LD | L
Quantity 7 1 20 50 30 10
No. of floors 4 0 0 0 0 0
Total Quantity 28 1 20 50 30 10

APHENDRA KALE
cCHITECT
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LEDs in
LED Seminar
1 Tube Principal Office (Street Hall on
Source of Lightening light(LED) Entranca - e second
Light)
floor and
library
Total Quantity 28 50 50 40
Wattage of each source(W) 40 15 36 18
Total power required for 1120 750 1800 720
each source
Days per year for corridor 365
and street lighting
. Hours per day for corridor 12

and street lighting

Annual lighting power
requirement for corridor and 10424.400
street lighting(kw) '

Days per year for indoor

lighting 270
Hours per day for indoor 8
lighting
Annual lighting powér
requirements for indoor 1555.2 |
lighting(kw)
Anmfal total lighting power 11979.600
. requirement (Kw)

Total lighting power
requirements met through 7696
LED bulb(kW)
Percentage of lighting power
requirements met through 64.24%
LED Lights
Percentage Lighting through

ercentage Lighting g 35.76%

other sources

ARCMITECT
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Green Audit Report | 2021

J———————————

Green Audit

This is to certify that Theem College of Engineering has satisfactorily handled the
environmental (Green) audit for the college covering all the details in accordance with the

required norms for the year 2020-21.

The audit shall assist them to develop measures to save the environment and its

individual units.

b
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