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Green Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

EXECUTIVE SUMMARY

1. Prabhakar Patil Education Society’s, Arts, Commerce and Science College, Veshvi,
Tal: Alibag, District: Raigad consumes Energy in the form of Electrical Energy; used for
various gadgets, Office & other facilities.

2. Present Energy Consumption & CO; Emission:

No Particulars Value Unit
1 Annual Energy Consumed 34321 | kWh
Annual CO,; Emissions 30.89 MT

3. Usage of Renewable Energy:
e The College has yet to install Roof Top Solar PV Plant

4. Waste Management:

No Head Particulars

1 | Solid Waste Segregation of Waste at source
2 | Organic Waste Provision of Bio Composting Bed
3 | Sanitary Waste Disposal through an NGO

4 | Lab Liquid Waste Provision of Soak Pit

5. Rain Water Management:

The College has installed Rainwater Management Project. The rain water falling on the
terrace is collected through pipe and is stored in an underground Water Tank and further
used for domestic purpose.

6. Green & Sustainable Practices:

» Maintenance of good Internal Road

Tree Plantation in the campus.

Provision of Ramp for Divyangajan

Creation of awareness on Energy Conservation Display of Posters

Y V VYV

7. Assumption:

1. 1 kWh of Electrical Energy releases 0.9 Kg of CO;into atmosphere

8. Reference:

e For CO;,; Emissions: www.tatapower.com
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ABBREVIATIONS

BEE Bureau of Energy Efficiency
kWh Kilo Watt Hour

LPD Liters Per Day

Kg Kilo Gram

MT Metric Ton

CO2 Carbon Di Oxide

Qty Quantity

e —
Engress Services, Pune
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Green Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

CHAPTER-I
INTRODUCTION

1.1 Introduction:

A Green Audit is conducted at Prabhakar Patil Education Society’s, Arts, Commerce and
Science College, Veshvi, Tal: Alibag, District: Raigad.

1.2 Key Study Points:

Study of Present Energy Consumption & CO; Emission

Study of Usage of Renewable Energy

Study of Waste Management Practices

Study of Rain Water Management

g | Wi N|[|F

Study of Green & Sustainable Initiatives
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Green Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

CHAPTER-II
STUDY OF ENERGY CONSUMPTION & COz; EMISSION

A Carbon Foot print is defined as the Total Greenhouse Gas emissions, emitted due to
various activities. Basis for computation of CO, Emissions: 1 kWh of Electrical Energy
releases 0.9 Kg of CO:; into atmosphere.

Table No 1. Month wise Energy Consumption & CO; Emissions:

No Month Energy CO:
Consumed, kWh | Emissions, MT
1 Apr-23 3405 3.06
2 May-23 3051 2.75
3 Jun-23 2166 1.95
4 Jul-23 2783 2.50
5 Aug-23 2567 2.31
6 Sep-23 3388 3.05
7 Oct-23 2635 2.37
8 Nov-23 2863 2.58
9 Dec-23 2874 2.59
10 Jan-24 2863 2.58
11 Feb-24 2863 2.58
12 Mar-24 2863 2.58
13 Total 34321 30.89
14 Maximum 3405 3.06
15 Minimum 2166 1.95
16 Average 2860.08 2.57

Chart No 1: Month wise CO; Emissions:

CO2 Emissions, MT
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CHAPTER III
STUDY OF USAGE OF RENEWABLE ENERGY

The College has yet to install Roof Top Solar PV Plant.
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Green Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

CHAPTER IV

STUDY OF WASTE MANAGEMENT

In this Chapter, we present the Waste Management Practices, followed by the College.

Details of Waste Management Practices:

No Head

Observation

Photograph

Segregation of
Solid Waste at Source:

Waste Collection Bin:

¥

Wilkdmay

1 e
Waste Provision of Waste
Collection Bins
Alibag, Maharashtra, India
MV6R+7JM, Alibag - Pen Rd, Gondhalpada, Varasoli,
Alibag, Maharashtra 402209, India
Lat 18.6603806 / Long 72.8916078
Tuesday 03 October 2023 12:43:20
Bio Composting Bed:
Provision of Bio
> Organic | Composting Bed:

Waste For conversion into
Bio Compost

Engress Services, Pune
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Sanitary Waste Incinerator:

Sanitary | Provision of Sanitary
Waste Waste Incinerator

| A

Alibag, Maharashtra, India

MV7R+9MG, Gondhalpada, Varasoli, Alibag,
Maharashtra 402201, India

Lat 18.6635442 / Long 72.8908138
Tuesday 03 October 2023 13:58:25

Lab Liquid

Waste Provision of Soak Pit

Alibag, Maharashtra, India

MV7R+9MG, ndhalpada, ~ Varasoli,  Alibag,
Maharashtra 4

Lat 18.6632662 / Lon

Tuesday 03 October 2023 13:47:56
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Green Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

CHAPTER-V
STUDY OF RAIN WATER MANAGEMENT

The College has installed Rainwater Management Project. The rain water falling on the

terrace is collected through pipe and is stored in an underground Water Tank and further
used for domestic purpose.

Photograph of Underground Rain Water Storage Tank:

Alibag, Maharashtra, India

MV7R+9MG, Gondhalpada, Varasoli Alibag,
Maharashtra 402201, India

Lat 18.6632695 / Long 72.8911016
Tuesday 03 October 2023 13:47:11
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Green Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

CHAPTER-VI

STUDY OF GREEN & SUSTAINABLE PRACTICES

In this Chapter, we present the Green & Sustainable Practices followed by the College.

Green & Sustainable Practices:

No Head Observation Photograph
Internal Road:
Eas ..
y Provision of Good
Movement -y
1 Internal Road within
of Stake the Campus
Holders P
Alibag, Maharashtra, India
MV8P+WVV, Gondhalpada, Varasoli Alibag,
Maharashtra 402201, India
i o
Internal Tree
2 Tree Plantation in the
Plantation
Campus
Alibag, Maharashtra, India
MV7R+9MG, Gondhalpada, Varasoli Alibag,
Maharashtra 402201, India
Lat 18.6636557 / Long 72.890922
Tuesday 03 October 2023 13:50:30

Engress Services, Pune
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Green Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

Ramp for Divyangajan:

3 Facilities for | Provision of Ramp
Divyangajan | for Divyangajan

Poster on Energy Conservation:

Creation of

Awareness | Display of Poster
4 | among on Energy

Stake Conservation

Holders

Alibag, Maharashtra, India

MV7R+9MG, Gondhalpada, Varasoli, Alibag,
Maharashtra 402201, India

Lat 18.6633306 / Long 72.8908764
Tuesday 03 October 2023 13:54:38
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Green Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

ANNEXURE-1:
LIST OF TREES& PLANTS IN THE CAMPUS:

No Common name Type Quantity
(Tree, Shrub, Grass)
1. Hibiscus Shrub/small tree 62
2. Sunflower Shrub 02
3. Guava Tropical tree/shrub 16
4. Pine tree Woody tree 01
5. Kaner (C. thevetia) Tropical shrub 88
6. Gulmohor (Fire tree) | Woody tree 37
7. Coconut Woody herb 30
8. Paper flowers Shrub or small tree 05
9. Bor (Jujube) Tree/shrub 06
10. | Jamun Tropical tree 06
11. | Beechtree Woody tree 04
12. | Ashoka Woody tree 02
13. | Badam Deciduous tree 01
14. | Chafa Large shrub/tree 03
15. | Sonchafa Large shrub/tree 01
16. | Neem Tree 02
17. | Fig tree Bush 01
18. | Bidi leaf tree Flowering shrub 01
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—
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Maharashtra Energy Development Agency 4
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FOR CLASS ‘A’ it s o oy s i 1. AACTyut Yashavant Mehe
Mooy, Gy, o i oot i son| dasgfcr o ... Yashavant
MAHARASHTRA ENERGY DEVELOPMENT AGENCY (MED, 2007, on bchalf of the
Encrgy Planner & Encrgy Auditor” in Maharashira for Energy € ‘:. has passed the National Certification Examination for Energy Auditors in April - 2007, conducted on behalf f th
MEDA
| Bureau of Energy Efficiency, Ministry of Power, Government of India.

Nome and Address of the firm  : Mis Engress Services

shahi, 26, Mol oy Scokety He She is qualified as Certified Energy Manager asywellas Certified Energy Auditor

Near Muktangan En [

e e 11 062 [ He | She shall Ge entitfed to practice as Enengy Auditor under the Eneryy Conservation Act 2001, subject to the
Ragtration Catigory Aagareelios A S J {fil walifications for the Accredited Eneryy Auditor and issue of certificate of Accreditation by the Bureau |

P fulfi alifica ‘
Reghtration Number MEDAECN2022-23/Class A/EA-32 of gy Bl sndes tho i A5

‘ This certificate is valid tifl the isswance of an official certificate by the Burcau of Eneryy Efficiency
. teful use of energy yz o Chndatonr
concrete steps ‘ Place : Chennai, India
aluated energy savings Date : 10% August 2007 Controller of Examination
o MEDA rescrves the right to visit at any time without giving formation to verify S— — —— =
/ 7,
o
20
’ s is to Certifyy that
L This is to Certify

Environmental Management System of

ENGRESS SERVICES
26, YASHASHREE, BLOCK 1, LOKMANYA NAGAR, NIRMAL BAUG S(X
PARVATL, PUNE- 411009, MAHARASHTRA, INDIA

T FT mEm=

Government of India 5 o Tow

Ministry of Micro, Small and Medium Enterprises

fas been assessed and found to conform to the requirements of
UDYAM REGISTRATION CERTIFICATE
for the following scope
UDYAM REGISTRATION NUMBER UDYAM-MH-26-0135636
NAME OF ENTERPRISE ENGRESS SERVICES
ULTANCY SERVICES FOR ENFRGY AUDIT, GREEN AUDIT & ENVIRONMENTAL AUDIT
JICATIONAL INSTITUTIONS & SUBMISSION OF AUDIT CERTIFICATE AND REPORT
[?M | Classification Year | Enterprise Type | Classification Date
. L 293 Miry e Certificate No IEEKW20
TYPE OF ENTERPRISE 3 202223 Micro 26/06/2022 Initial Registration Date £ 290372023 Issuance Date ;200372
I Date of Expiry 2800372026
3 202122 Micro 27/07/2021 o Sove. Do 29022024 2nd Surve, Due 2802202
= I
SOCIAL CATEGORY OF - e\
ENTREPRENEUR GENERAL " A“‘(‘\ & > e
r ( l Y I i ' A1 Director,
oo |S.No. Name of Unit(s) et
NA ©) K (s Magnitude Management Services Pt
[ [ ‘Name of
[FaDoorBlock |56 Premises’ | Yashashree
™ Building
|VilageTown ~ Pune Block 1
OFFICAL ADDRESS OF ENTERPRISE Lokmanya
Road/Street/Lane  NagarNirmal Baug | City Pune /) - S
Soc STl )ctlic 7?
State MAHARASHTRA District PUNE, Pin 411009 /
Mobile ST67447244 Email: engress123@gmail.com v This is to Certify that
Quality Management System of
DATE OF INCORPORATION /
REGISTRATION OF ENTERPRISE Lamazezt
DATE OF COMMENCEMENT OF iR sRESS SERVICES
PRODUCTION/BUSINESS 26, YASHASHREE, BLOCK 1, LOKMANYA NAGAR, NIRMAL BAUG SOC, PARVAT]
PUNE- 411009, MARARASHTRA, INDIA
;s.\'u} NIC 2 Digit NIC 4 Digit NIC 5 Digit ‘.\(li\'il_‘
NATIONAL INDUSTRY |1 |70- Activties of head | 7020 70200 - Services has been assessed and found to conform to the requirements of
N offices; o al v 0
CLASIFICATION CODER) consultancy activities | consultancy consultancy ) 9001:2015
|activities activities for the following scope
DATE OF UDYAM REGISTRATION 27/0712021
CONSULTANCY SERVICES FOR ENERGY AUDIT, GREEN AUDIT & ENVIRONMENTAL AUDIT
IN EDUCATIONAL INSTITUTIONS & SUBMISSION OF AUDIT CERTIFICATE AND REPORT

Centificate No BEQKC13
Initial Registration Date - 27/03/2023
Date of Expiry 2

15t Surve. Due 2 2nd Surve Due 270027202

2 Issuance Date

lagnitude Management Services Pvt. Ltd.
855, Lower Ground Floe, Scter 3, Noida-201101. UF.India
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Energy Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

EXECUTIVE SUMMARY

1. Prabhakar Patil Education Society’s, Arts, Commerce and Science College, Veshvi,
Tal: Alibag, District: Raigad consumes Energy in the form of Electrical Energy; used for
various gadgets, Office & other facilities.

2. Present Connected Load & Energy Consumption:

No Particulars Value | Unit
Total Connected Load 43.58 kW
2 Annual Energy Consumed 34321 | kWh
3. Per Capita Energy Consumption:
No Particulars Value Unit
1 | Annual Energy Consumed 34321 | kWh
2 | No of students studying in the College 1136 Nos
3 | Per Capita Energy Consumption =(1) / (2) | 30.21 kWh/Annum
4. Study of Lighting Power Density & % Usage of LED Lighting:
No Particulars Value | Unit
1 Lighting Power Density 2.99 | W/m?
2 % of Usage of LED Lighting to Total Lighting Load 3.03 | %

5. Renewable Energy & Energy Efficiency Projects:

e Usage of Energy Efficient LED fittings
¢ Usage of BEE STAR Rated Equipment

6. Assumption:

1. 1 kWh of Electrical Energy releases 0.9 Kg of CO;into atmosphere

7. References:

¢ Audit Methodology: www.mahaurja.com
e Energy Conservation Building Code: ECBC-2017: www.beeindia.gov.in
e For CO; Emissions: www.tatapower.com

Engress Services

, Pune
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ABBREVIATIONS

LED . Light Emitting Diode

MSEDCL : Maharashtra State Electricity Distribution Company Limited
IQAC . Internal Quality Assurance Cell
BEE . Bureau of Energy Efficiency
FTL . Fluorescent Tube Light

CFL :  Compact Fluorescent Light

PV . Photo Voltaic

Kg : Kilo Gram

kWwh . kilo-Watt Hour

CO: . Carbon Di Oxide

MT . Metric Ton
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Energy Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

CHAPTER-I
INTRODUCTION

1.1 Introduction:
An Energy Audit is conducted at Prabhakar Patil Education Society’s, Arts, Commerce and
Science College, Veshvi, Tal: Alibag, District: Raigad.

The guidelines followed for conducting the Energy Audit are:

e BEE India’s Energy Conservation Building Code: ECBC-2017
¢ Maharashtra Energy Development Agency (www.mahaurja.com)
o Tata Power: www.tatapower.com

1.2 Key Study Points:

Particulars

Study of Present Connected Load

Study of Present Energy Consumption

Study of Per Capita Energy Consumption

Study of Lighting

g A W N BB

Study of Energy Efficiency & Renewable Energy

1.3 College Location Image:

College
Campus

Gokuleshwar Lake &

MPHS U, aaa
o

Gokuleshwar,Mandir. @&
My 78R -

P

Google (O 100% pDataattribution 4/30/2023-newer

Engress Services, Pune Page 7



http://www.mahaurja.com/
http://www.tatapower.com/

Energy Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

CHAPTER-II
STUDY OF CONNECTED LOAD

The major contributors to the connected load of the College include:

Table No 1: Study of Equipment wise Connected Load:

No Equipment Qty Load, Load,
W/unit kw
1 40 W FTL Fitting 240 40 9.6
2 20 W LED Fitting 15 20 0.3
3 Ceiling Fan 130 65 8.45
4 AC-15TR 4 1800 7.2
5 AC-2TR 1 2400 2.4
5 PC 84 150 12.6
6 Printer 3 175 0.525
7 Other Equipment 10 250 2.5
8 Total 43.58

Chart No 1: Study of Connected Load:

Connected Load, kW

0.525

M 40 W FTL Fitting
B 20 W LED Fitting
M Ceiling Fan
BMAC15TR
WMAC2TR

PC

Printer

Other Equipment
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Energy Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

CHAPTER-III

STUDY OF PRESENT ENERGY CONSUMPTION

In this chapter, we present the analysis of Electrical Energy Consumption.
Table No 2: Electrical Energy Consumption Analysis- 2023-24:

No Month Energy Consumed, CO, Emissions,
kKWh MT
1 Apr-23 3405 3.06
2 May-23 3051 2.75
3 Jun-23 2166 1.95
4 Jul-23 2783 2.50
5 Aug-23 2567 2.31
6 Sep-23 3388 3.05
7 Oct-23 2635 2.37
8 Nov-23 2863 2.58
9 Dec-23 2874 2.59
10 Jan-24 2863 2.58
11 Feb-24 2863 2.58
12 Mar-24 2863 2.58
13 Total 34321 30.89
14 Maximum 3405 3.06
15 Minimum 2166 1.95
16 Average 2860.08 2.57

Chart No 2: Variation in Monthly Energy Consumed, kWh:
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2500
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1500
1000
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Energy Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

CHAPTER-IV
STUDY OF PER CAPITA ENERGY CONSUMPTION

Per Capita Energy Consumption Index: Per Capita Energy Consumption Index of an
educational Institute/College is its Annual Energy Consumption in Kilo Watt Hours per
student studying in the Institute/College.

It is determined by:

Per Capita Energy Consumption Index = (Annual Energy Consumption in kWh)
(Total No of students studying)

Now we compute the EPI for the College as under:

Table No 3: Computation of Energy Performance Index:

No Particulars Value Unit
1 | Total Annual Energy Consumed 34321 | kWh

2 | Total Built up area of College 1136 Nos

3 | Energy Performance Index =(1) / (2) | 30.21 kWh

Engress Services, Pune Page 10




Energy Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

CHAPTER-V
STUDY OF LIGHTING

Terminology:

1. Lumen is a unit of light flow or luminous flux. The lumen rating of a lamp is a measure of
the total light output of the lamp. The most common measurement of light output (or
luminous flux) is the lumen. Light sources are labeled with an output rating in lumens.

2. Lux is the metric unit of measure for illuminance of a surface. One lux is equal to one
lumen per square meter.

3. Circuit Watts is the total power drawn by lamps and ballasts in a lighting circuit under
assessment.

4. Installed Load Efficacy is the average maintained illuminance provided on a horizontal
working plane per circuit watt with general lighting of an interior. Unit: lux per watt per square
metre (lux/W/m?2)

5. Lamp Circuit Efficacy is the amount of light (lumens) emitted by a lamp for each watt of
power consumed by the lamp circuit, i.e. including control gear losses. This is a more
meaningful measure for those lamps that require control gear. Unit: lumens per circuit watt
(Im/W)

6. Lighting Power Density: It is defined as Total Lighting Load in a room divided by the
Area of that Room in square meters.

In this Chapter we compute the Lighting Power density and the percentage usage of LED
Lighting to total Lighting Load of the College.

Table No 4: Computation of Lighting Power Density: IQAC Room:

No Particulars Value Unit
1 Qty of 40 W Fittings in IQAC Room 2 Nos

2 Load of 40 W Fitting 40 W/unit
3 Total Load of 2 Nos, 40 W Fittings 80 W

4 Built up area of IQAC Room 26.76 | m?

5 Lighting Power Density = (3)/(4) 2.99 W/m?

Table No 5: Percentage Usage of LED Lighting to Total Lighting Load:

No Particulars Value Unit
1 No of 40 W FTL Fittings 240 Nos

Engress Services, Pune Page 11




Energy Audit Report: Arts, Commerce & Science College, Alibag: 2023-24

Load per unit of 40 W FTL Fitting 40 W
Total Load of 40 W FTL Fittings 9.6 kw
4 No of 20 W LED Fittings 15 Nos
Load per unit of 20 W LED Fitting 20 w
Total Load of 20 W LED Fittings 0.3 kW
Total LED Lighting Load= 6 0.3 kW
Total Lighting Load= 3+6 9.9 kW
9 % of Usage of LEDSs to Total Lighting Load=7*100/8 | 3.03 %
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CHAPTER-VI
STUDY OF RENEWABLE ENERGY & ENERGY EFFICIENCY

6.1 Usage of Renewable Energy:
The College has yet to install Roof Top Solar PV Plant.
6.2 Energy Efficiency Measures adopted:

e The College has Energy Efficient LED Fittings.
e Usage of BEE STAR Rated Equipment

Photographs of Energy Efficient BEE STAR Rated AC:

Alibag, Maharashtra, India

MV7R+9MG, Gondhalpada, Varasoli, Alibag,
Maharashtra 402201, India

Lat 18.6634771 / Long 72.8909165
Tuesday 03 October 2023 13:27:21
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