Let noble thoughts come to us from every side — Rigved
Paramhansa Ramkrishna Maunibaba Shikshan Sanstha’s

ANURADHA ENGINEERING COLLEGE, CHIKHLI

Recognized by AICTE New Delhi,
Permanently Affiliated to Sant Gadge Baba Amravati University, Amravati

Estd: 1993

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 promotion activities

PonNE

Documents attached

Green Audit report 2022-23
Environment audit report 2022-23
Green Audit report 2021-22
Environment audit report 2021-22
Green Audit report 2020-21

Environment audit report 2020-21



Report
On
Green Audit
At

Paramhansa Ramkrishna Maunibaba Shikshan Santha's

Anuradha Engineering College
Chikhli
(Year 2022-23)

Prepared by
Nutan Urja Soiuiions
A 703, Balaji Witefield, Near Sunni’s World,
Sus Road, Sus, Pune 411 021

Phone: 83568 18381. Email; nutanurja.solutions@gmail.com




Keport on Green Audit: Paramnansa Kamkrishna Maunibaba Shikshan Santha's Anuradna Engineering Coiiege Chikiii

Contents
L IR T e S R Bt R ko S e L S e 2
s U SO S PGSR SIS e e R A SO TE e SR G 3
ST T c R ER RO S s G ea R SN T R A e G ) e s 3
R T B R RS et SR s el s el SERED SRR T N S e R R 6
R T T WSSO - B e B S e el TS e S e o ity 0 s 6
Mo LD T AT ARG B o R DR R TN e L G D A BT 9 S 6
= oty o] EICCHIeal Eatrly COnBEITn oo iiriilaiassi i s essi s vy eeeati TR 7
SN TO0E DUEE oo 5 o vl P i b e g S e e s 9
4 Sy of Rt Waler HaIVESIRB = . it oot i wiivn s i et oo in b 11
6. Sy O W aste NIRSKBOIINE ..« i00 o, foeensson o is o oo sesiiiininsmsbosndbs i oy s i han MY cos 12
SRR TR TTAL LT T IS e e el - e SR A =i o DR - Lo 12
SRl T T R Rl SR e e B T T 12
T T T R e O Sy SR R s RSO R L R SRUEG L et G 13
7.1 No of students who don’t use own Vehicle for coming to Institute.................c..cceevvennenee. 13
s TR T T R e S S S AN R R b W St 13
FF e T Y AR = N S e e SRR L e e S R e el i3
i il LT L RS R SO < SRS S SN ie s SR e Do D SR 1o A 13
R E L T R P e SR S el e v 5 SRS Bl e S e | eE e e i
16 Green LandsCaping with Trees and PIMIIS ......... oo ivnminmiiosmtimmninssiiisssipmsiveiiononss 14

Nutan Uria Solutions. Pune.




Keport on Green Audit: Paramiansa Kamkrishna viaunipaba Shikshan Santha’s Anuradna Engineering Cotiege Chikiii

W a ot Nutan TTrio Caln tAance Diinma avnareacc oMy cinroros votitde tn tha manacamant nF
VY W WAL A TuALLARL \JAJ“ LI\JA“UA\JIAU’ A \AIAU, vl‘tJAUUU NTAAA MJAMANV WA W &l“tlbu“v L AAA“LA“&VA‘AUMI: A

Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha Engineering College Chikhli
for awarding us the assignment of Green Audit of their college premises.

We are also thankful to various Head of Departments & other Staff members for helping
us during the field measurements.

We hope that the recommendations stated in this report will be useful and worthy of
discussions to take things forward to help implementation of energy conservation measures and
giceil piaciices. While we have inade eveiy atteinpt 10 adheic io high quality standaids, i1 both
data collection and analysis through the report, we would welcome your suggestions so as to

improve upon this report further.
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Executive Summary
tkshar -Santha's Asuradha
Engineering College Chikhli is conducted by Nutan Urja Solutions, Pune. Based On the audit
field study, following important points can be presented.
1. Present Energy Consumption

Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha Engineering College
Chikhli uses Electrical Energy as the source of Energy for various equipment in the college
campus. In the following Table, we present the details of Energy Consumption.

Table no 1: Details of energy consumpiion

Energy CO2
consumed, Emission
Sr no Parameter (Units) (MT)
1 Maximum 7,090 5.67
2 Minimum 3,054 244
3 Average 4,138 3.31
4 Total 49,653 39.72

2. Various Measures Adopted for Energy Conservation
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2. Usage of LED lights at some indoor locations
3. Usage of LED Lights for outdoor lighting.
3. Rain Water Harvesting
The College has installed the Rainwater harvesting project, to reduce dependency on municipal
corporation water supply.

4. Waste Management

The College hac already inctalled a Rio comnosting Plant wherein the hin-degradahle wacte ic

composted & is used as fertilizer for the garden.

The internal communication is through emails and hence there is hardly any generation of e-

Waste in the premises.
5. Notes and Assumptions

1. Daily working hours-10 Nos

Nutan Uria Solutions. Pune.
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2. Annual working Days-250 Nos
3. Average Rate of Electrical Energy : Rs 11/- per kWh

Nutan Urja Solutions. Pune.
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Abbreviations

CFL : Compact Fluorescent Lamp

FTL . Fluorescent Tube Light

LED . Light Emitting Diode ;
\% . Voltage

I : Current

kW . Kilo- Watt

kWh . kilo-Watt Hour

kVA . Active Power

Nutan Urja Solutions, Pune.
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1. Introduction

The institution Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha
Engineering College Chikhli is situated in the Anuradha Nagar, Chikhli ; Dist:-Buldana in
Maharashtra state. The campus is situated on sprawling 37 acre acres land 3km from Chikhli
town on Sakegaon road. The institution has developed a beautiful campus with residential
facility for the students and staff, sport facilities, Garden, Canteen, etc. The institution is a dream
founder Chairman Shri Siddhavinayak Bondre realized by the blessings of Sant Paramhansa
Ramkrishna Maunibaba. It was established in the year 1993 with two branches & now has grown
to six branches and M.Tech.

1.1 Objectives
1. To study present level of Energy Consumption
To Study the present CO2 emissions
To assess the various equipment/facilities from Energy efficiency aspect

To measure various Electrical parameters

Tl e ont T

To study Scope for usage of Renewable Energy

6. To study various measures to reduce the Energy Consumption
1.2 Audit methodology

1. Study of connected load

2. Study of various Electrical parameters

3. To prepare the Report with various Encon measures with payback analysis
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2. Study of Electrical Energy Consumption

In this chapter, electricity bills are studied for the analysis of electrical energy
consumption.

Table no 2.1: Summary of electricity bills

Bill
Energy | Amount
No Month | (kWh) (Rs)
1 Jun-23 | 6,279 | 84,470
2 May-23 | 7,090 | 99,194
3 Apr-23 | 4,882 | 70,428
4 Mar-23 | 3,520 | 99,194
5 Feb-23 | 4,061 56,475
6 Jan-23 | 3,253 | 46,997
f Dec-22 | 3,753 | 53,643
8 Nov-22 | 3,497 | 50,302
9 Oct-22 | 3,054 | 44,713
10 Sep-22 | 3,610 | 52,022
11 Aug-22 | 3,275 | 48,117
12 Jul-22 | 3,379 | 49,188
Total | 49,653 | 754,743

Variation in energy consumption is as follows,

Month Wise Energy Consumption, kWh
8Y ¥

Figure 2.1: Month wise energy consumption

Nutan Urja Solutions, Pune.
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Monthly variation in electricity bill is as follows,

Key observations of electricity bill are as follows,

Figure 2.2: Month wise electricity bill

Table no 2.2: Key observations

Energy co2
consumed, Emission
Sr no Parameter (Units) (MT)
1 Maximum 7,090 D67
2 Minimum 3,054 2.44
3 Average 4,138 331
4 Total 49,653 3972

Nutan Urja Solutions, Pune.
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3. Carbon Foot printing

1. A Carbon Foot print is defined as the Total Greenhouse Gas emissions (CO, emissions),
emitted due to various activities. In this we compute the emissions of Carbon-Di-Oxide, by usage
of the various form of Electrical Energy used by the College for performing its day to day
activities
2. Basis for computation of CO; Emissions:

The basis of Calculation for CO, emissions due to Electrical Energy is as under

» 1 Unit (kWh) of Electrical Energy releases 0.8 Kg of CO; into atmosphere.

Based on the above Data we compute the CO2 emissions which are being released in to
the atmosphere by the College due to its Day to Day operations

We herewith furnish the details of various forms of Energy consumption as under

Table 3.1: Month wise Consumption of Electrical Energy & CO2 Emissions

Energy CO2
Consumed, | Emissions,

No Month kWh MT
1 Jun-23 6,279 5.02
Fi May-23 7,090 5.67
3 Apr-23 4,882 3.91
- Mar-23 3,520 2.82
5 Feb-23 4,061 323
6 Jan-23 35453 2.60
7 Dec-22 3,753 3.00
8 Nov-22 3,497 2.80
9 Oct-22 3,054 2.44
10 Sep-22 3,610 2.39
11 Aug-22 3.275 2562
4 Jul-22 3,379 2.70
Total 49,653 39.72

In the following Chart we present the CO2 emissions due to usage of Electrical Energy.
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CO2 Emission (MT)
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Figure 3.1: Month wise CO2 Emission
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4. Study of Rain Water Harvesting

The College has already installed Rain Water Harvesting project, wherein the rain water
falling on the terrace is collected and through pipes it is fed to underground Water Storage tank.

This stored water is then reused for domestic purpose.

Photograph of Rain Water Harvesting

11
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6. Study of Waste Management
6.1 Solid Waste Management

The College has already installed a Bio composting Plant, wherein, the bio-degradable
waste is composted & is used as fertilizer for the garden.

Photographs of Bio Composting Storage Tanks:
i 4 @%}j\n

6.2 e-Waste Management
The internal communication is through emails and there is hardly any generation of e-

Waste in the premises.

12
Nutan Urja Solutions, Pune.
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7. Study of Green Practices
7.1 No of students who don’t use own Vehicle for coming to Institute

Out of total students coming to Institute, about 60% students use own Automobile.
7.2 Usage of Public Transport

During the Students transport study, it was revealed that the local students who are
residing near areas make use of Public Transport like Municipal Transport local buses, local
sharing type auto rickshaws. Some students use bicycles. Institute encourages students to not to
use automobiles.
7.3 Pedestrian Friendly Roads

The Institute has well defined pedestrian foot paths as to facilitate the easy movement of
the students within the campus.

Photograph of Road within campus

7.4 Plastic Free Campus
The Institute is an active participant in the Government of India’s most prestigious
project of SWATCHH BHART ABHIYAN. The Institute has displayed boards in the Campus,
to make the campus plastic free. Various measures adopted for this purpose are as follows
> Installation of Separate waste bins for Dry waste & wet waste
» Usage of paper tea cups in the Institute canteen
» Display of boards in the campus for Plastic Free campus
7.5 Paperless Office
The internal communication of the Institute is through the Internet. There are hardly any
day to day operations, where printing is required.

13
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7.6 Green Landscaping with Trees and Plants

The Institute has beautiful maintained Garden.

i

Figure 7.1: Beautiful maintained Garden of college

14
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Executive Summary

After the Field measurements & analysis, we present herewith important observations
made and various measures to reduce the dependency on Natural resources & reduce the

pollution.

Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha Engineering
College Chikhli consumes various resources for day to day operations, namely: Air, Water,
Electrical Energy & LPG.

1. Various Pollution due to College Activities:
» Air pollution: Mainly CO; on account of Electricity & LPG Consumption
» Solid Waste: Bio degradable Kitchen Waste, Garden Waste
» Liquid Waste: Human liquid waste

2. Present Level of CO; Emissions:

Energy
consumed, | CO2 Emission
Srno | Parameter (Units) MT)
1 Maximum 7,090 .67
2 Minimum 3,054 2.44
3 Average 4,138 3.1
4 Total 49,653 L P

3. The various projects already implemented for Environmental Conservation:

» Usage of Energy Efficient BEE STAR Rated ACs
» Usage of Natural Day light in corridors
» Implementation of Bio Composting pit for disposal of Bio degradable waste

» Implementation of Rain Water Harvesting
4. Recommendations:

1. Installation of Bio Gas Generator Plant instead of Bio composting Plant.

2. Installation of Sewage treatment Plant to make campus a Zero Discharge campus

5. Notes & Assumptions:

1. 1 kKWh of Electrical Energy releases 0.8 Kg of CO; into atmosphere
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2. 1 kWp Solar PV plant generates 5 kWh/day Electrical Energy for 300 days in an year.
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Abbreviations

AC :  Air conditioner

PES . Progressive Education Society
CEL :  Compact Fluorescent Lamp
FTL : Fluorescent Tube Light
LED : Light Emitting Diode

kWh : kilo-Watt Hour

Qty :  Quantity

W : Watt

kW : Kilo Watt

PF ¢ Power Factor

MD :  Maximum Demand

PC . Personal Computer

MSEDCL : Maharashtra State Electricity Distribution Company Ltd
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1. Introduction
1.1 Important Definitions:

1.1.1 Environment: Definition as per environment Protection Act: 1986

Environment includes water, air and land and the inter-relationship which exists
among and between Water, Air, Land and Human beings, other living creatures, plants
microorganism and property
1.1.2. Environmental Audit: Definition:

An audit which aims at verification and validation to ensure that various

environmental laws are compiled with and adequate care has been taken towards

environmental protection and preservation

According to UNEP, 1990, “Environmental audit can be defined as a management tool
comprising systematic, documented and periodic evaluation of how well environmental
organization management and equipment are performing with an aim of helping to regularize

the environment

1.1.3. Environmental Pollutant: means any solid, liquid and gaseous substance present in

the concentration as may be, or tend to be, injurious to Environment.

1.1.4. Relevant Environmental Laws in India: Table No-1:

1927 The Indian Forest Act

1972 The Wildlife Protection Act

1974 The Water (Prevention and Control of Pollution) Act
1977 The Water (Prevention & Control of Pollution) Cess Act
1980 The Forest (Conservation) Act

1981 - | The Air (Prevention and Control of Pollution) Act

1986 The Environment Protection Act

1991 The Public Liability Insurance Act

2002 The Biological Diversity Act

2010 The National Green Tribunal Act

1.1.5. Some Important Environmental Rules in India: Table No-2:

1989 Hazardous Waste (Management and Handling) Ruies

1989 Manufacture, Storage and Import of Hazardous Chemical Rules
2000 Municipal Solid Waste (Management and Handling) Rules
1998 The Biomedical Waste (Management and Handling) Rules
1999 The Environment (Siting for Industrial Projects) Rules

20600 Noise Pollution (Regulation and Control) Ruies

2000 Ozone Depleting Substances (Regulation and Control) Rules
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2011 E-waste (Management and Handling) Rules
2011 National Green Tribunal (Practices and Procedure) Rules
2011 Plastic Waste (Management and Handling) Rules

1.1.6 National Environmental Plans & Policy Documents: Table No-3:

National Forest Policy, 1988

National Water Policy, 2002

National Environment Policy or NEP (2006)

National Conservation Strategy and Policy Statement on Environment and Development,
1992

Policy Statement for Abatement of Pollution (1992)

National Action Plan on Climate Change

Vision Statement on Environment and Human Health

Technology Vision 2030 (The Energy Research Institute)

Addressing Energy Security and Climate Change (MoEF and Bureau of Energy Efficiency

by kol ol el ot B e ] L

The Road to Copenhagen; India’s Position on Climate Change Issues (MoEF)

1.2 Objectives

9 LD

4.

To study present usage of Natural resources the College is consuining
To Study the present pollution sources
To study various measures to make the campus Self sustainable in respect of Natural

resources

To suggest the various measures to reduce the pollution: Air, Water, Noise

1.3 Audit Methodology:

g

.I‘J

3
4,

Study of College as System
Study of Electrical Energy Consumption

. Study of CO2 emissions

Suggcstiods on usage of Renewable Energy

1.4 General Details of College

No Head Particulars
1 Paramhansa Ramkrishna Maunibaba Shikshan Santha's
Name of Institution
Anuradha Engineering College Chikhli.
2 Anuradha Nagar, Sakegaon Road, Chikhli, Buldhana,
Address
Maharashtra. 443201.
3 Affiliation Sant Gadge Baba Amravati University, Amravati.
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2. Study of Consumption of Various Resources
The Institute consumes following basic/derived Resources:
1. Air
2. Water
3. Electrical Energy
4. Liquefied Petroleum Gas

Also, college emits following pollutants to environment

1. Human Waste: Solid/ Liquid
2. Kitchen waste

3. Air pollution

We try to draw a schematic diagram for the College System & Environment as under.
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Now we compute the Generation of CO2 on account of consumption of Electrical Energy &
LPG as under.

The calculation of electrical energy consumption by college can be given as,
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Table 2.1: Electrical Energy Consumption

No Month Energy (kWh)

; Jun-23 6.279
" May-23 7,090
; Apr-23 4,882
g Mar-23 3,520
" Feb-23 4,061
: Jan-23 3,253
. Dec-22 3,753
2 Nov-22 3,497
§ Oct-22 3,054
ke Sep-22 3,610
v Aug-22 3170
Jul-22 3379

12

Total 49,653
Maximum 7,090
Minimum 3,054
Average 4,138

2.1 Variation of Monthly Electrical Energy Consumption

Month Wise Energy Consumption, kWh
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Figure 2.1 : Monthly Electrical Energy Consumption
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2.2 Key Inference drawn
From the above analysis, we present following important parameters:

Table 2.2: Variation in Important Parameters

No Parameter/ Energy
Value Consumed, kWh
1 | Muximum 2
2 Minimum 3,054
3 Average HL38
4 | Total 49,635
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3. Study of Environmental Pollution
In this Chapter, we present the various types of Pollution as under:

3.1 Air Pollution

The College is using two forms of Energies, namely: Thermal in the form of LPG and
Electrical Energy used for day to day operations of the College. The major pollutant on
account of above Energy forms is the Carbon Di Oxide.

e 1 unit (kWh) of Electrical Energy emits 0.8 Kg of CO; in the atmosphere

e 1Kgof LPG emits 3 Kg of CO; in the atmosphere
In the following Table, we present the CO; cmissions.

Table 3.1: Month wise Consumption of Electrical Energy & CO, Emissions:

Energy Consumed, CcO2
No Month kWh Emissions, MT
1 Jun-23 6,279 5.02
= May-23 7,090 5.67
3 Apr-23 4,882 3.91
4 Mar-23 3,920 2.82
5 Feb-23 4,061 3.25
6 Jan-23 3,253 2.60
4 Dec-22 3,755 3.00
8 Nov-22 3,497 2.80
9 Oct-22 | 3,054 2.44
10 Sep-22 3,610 2.89
11 Aug-22 3215 2.62
12 Jul-22 339 2.70
Total 49,653 39.72
Maximum 7,090 5.67
Minimum 3,054 2.44
Average 4,138 331

e

T e}

.
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In the following Chart we present the CO2 emissions due to usage of Electrical Energy.

CO2 Emission (MT)

TN et 2 SV

Figure 2.1: CO2 emission due to usage of elecirical energy.

3.2 Study of Solid Waste Generation

The College has already installed a Bio composting Plant, wherein, the bio-

degradable waste is composted & is used as fertilizer for the garden.

3.2.1 Photograph of Bio Compasting Processing Tanks

3.3 Study of Liquid Waste Generation

At present the Liquid Waste generated due to day to day operations is drained off to
the municipal Corporation through a pipe.
3.4 Study of e-Waste Management:

The internal communication is through emails and hence there is hardly any

generation of e-Waste in the premises.
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4. Study of Rain Water Harvesting
The College has already installed Rain Water Harvesting project, wherein the rain water

falling on the terrace is collected and through pipes it is fed to underground Water Storage

tank. This stored water is then reused for domestic purpose.

Photograph of Rain Water Harvesting Pipe:




Environmental Audit Report: Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha Engincering Collcge Chikhli

5. Recommendations
In order to reduce the dependency on Natural resources and also in order to reduce the
various pollutions arising due to the day to day operations of the College we herewith

recommend following recommendations.

o Installation of Bio Gas Generator Plant instead of Bio composting Plant.

e Installation of Sewage treatment Plant to make campus a Zero Discharge campus
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Executive Summary

After the Field measurements & analysis, we present herewith important observations
made and various measures to reduce the Energy Consumption & mitigate the CO, emissions.
College consumes Energy in the form of Electrical Energy used for various gadgets, Office &
other facilities.

1. Present Energy Consumption
In the following Table, we present the details of Energy Consumption.

Table no 2.1: Details of energy consumption

Energy CO2

consumed, Emission
Sr no Parameter (Units) (MT)
1 Maximum 5,001 4.00
2 Minimum 2,674 2.14
3 Average 3,482 2.79
4 Total 41,789 33.43

2. Energy Conservation Projects already installed
1. Usage of STAR Rated ACs at new installations

2. Usage of LED lights at some indoor locations

3. Usage of LED Lights for outdoor lighting.

4. Usage of STAR rated fans at new installations

3. Key Observations

1. Usage of LED lights.

2. Usage of star rated equipment.

3. Maintained a good power factor.

Nutan Urja Solutions, Pune
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4. Percentage of Usage of LED Lighting

The College has various Types of Light fittings, namely: LED, FTL & CFL. The
percentage of Annual LED Lighting Usage to Annual Lighting requirement works out to be 23

%.

5. Recommendations

Table no 1: Recommendations for energy savings

Annual
) Annual | Investment | Payback
) Saving ) ]
No Recommendation _ Monetary | Required, | period,
potential, )
Gain, Rs. Rs. Months
kWh/Annum
Replacement of 352 Nos
T-8 fittings with 20W 7,040 77,440 225,632 35
1 | LED fittings
Replacement of 487 Nos
Old Ceiling Fans with 6,331 69,641 1,058,738 182
2 | STAR rating fans
Installation of 20kW grid
30,000 330,000 | 1,000,000 36
3 | connected PV panel
Total 43,371 477,081 | 2,284,370 57

6. Notes & Assumptions

1. Daily working hours-10 Nos

2. Annual working Days-300 Nos

3. Average Rate of Electrical Energy : Rs 11/- per kWh

Nutan Urja Solutions, Pune
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Abbreviations

CFL . Compact Fluorescent Lamp
FTL . Fluorescent Tube Light
LED . Light Emitting Diode

\Y : Voltage

I : Current

kw . Kilo- Watt

kWh . kilo-Watt Hour

kVA . Active Power
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1. Introduction

The institution Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha
Engineering College Chikhli is situated in the Anuradha Nagar, Chikhli ; Dist:-Buldana in
Maharashtra state. The campus is situated on sprawling 37 acre acres land 3km from Chikhli
town on Sakegaon road. The institution has developed a beautiful campus with residential
facility for the students and staff, sport facilities, Garden, Canteen, etc. The institution is a dream
founder Chairman Shri Siddhavinayak Bondre realized by the blessings of Sant Paramhansa
Ramkrishna Maunibaba. It was established in the year 1993 with two branches & now has grown

to six branches and M.Tech.
1.1 Objectives

1. To study present level of Energy Consumption

2. To Study Electrical Consumption

3. To assess the various equipment/facilities from Energy efficiency aspect
4. To study various measures to reduce the Energy Consumption

1.2 Audit Methodology:

1. Study of connected load
2. Study of various Electrical parameters
3. To prepare the Report with various Encon measures with payback analysis

1.3 General Details of College

Table No-1.1: Details of college

No Head Particulars

1 o Paramhansa Ramkrishna Maunibaba Shikshan Santha's
Name of Institution ) ) o
Anuradha Engineering College Chikhli.

2 Anuradha Nagar, Sakegaon Road, Chikhli, Buldhana,
Address
Maharashtra. 443201.
3 Affiliation Sant Gadge Baba Amravati University, Amravati.
6
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2. Study of connected load

In this chapter, we present details of various connected electrical equipment and electrical

load.
Table No-2.1: Location wise study of Electrical fittings in various buildings
15TR
LED LED Star
FTL tube bulb | Computers rated
No Location (40W) | (20W) | (12W) (65W) Fans | AC
Office Building
1 T &P Cell 4 2 2
2 Dark Room Physics 1 1
3 Engineering Physics Lab 4 2
Industrial Waste
4 Treatment Lab 4 4
Mechanical Operations
5 Lab 2 2
6 A 007 2 3
Chemical Reaction Engg. 5
7 Lab
8 Heat Transfer Lab 4 2
9 Mass Transfer Lab 4 1 2
10 Wash Room Staff 1
11 Wash Room Boys 1
12 Wash Room Girls 1 6
13 Chemical Lab 2 1 2
14 H.O.D. 1 1 1
15 Tutorial 1 1
16 Class Room 2 4
17 Class Room 3 4
18 Server Room 2 3 1
19 Computer Centre 4 50 14
20 Class Room PG 2 3
21 Staff Room 1 1
22 Class Room 4 3
23 Wash Room Staff 1
24 Wash Room Boys 1
25 Wash Room Girls 1
26 Transfer Fenomena Lab 2 1 3
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27 H.O.D. 1 2 1
28 Tutorial Room 1 1 2
29 Advanced Software Lab 2 2
30 Open Source Lab 4 19 4
31 Programming Lab 4 18 4
32 Web Technologies Lab 2 20 4
33 Class Room 5 4
34 Class Room 3 1 5
Advanced Programming
35 Lab 2 18 4
36 Class Room 3 4
37 Wash Room Staff 1
38 Wash Room Boys 1
39 Wash Room Girls 1
40 Girls common room 2 3
41 H.O.D. 2 2
42 Tutorial Room 1 2 2
43 Al & MI Lab 2 4
44 Open Source Lab 2 16 4
45 Programming Lab 2 4
46 Web Technologies Lab 3 1 2
47 Class Room 4 4
48 A 308 4 4
Advanced Programming
49 Lab 2 17 9
50 Class room 4 4
51 Wash Room Staff 1
52 Wash Room Boys 1
53 Wash Room Girls 1
54 Staff Room 2 2
55 Chairman's Cabin 3 1 2
56 Secretary’s Cabin 1 11 2
57 Engg. Chemistry Lab 4 2
Former Chairman Photo
58 Gallery 22 4
59 Meeting Hall 14 4
60 Trustee's Cabin 4 1 2
61 IQAC Cell 3 3 2
62 Administrative Office 4 5 12 8
63 Former Chairman Cabin 1 1
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64 Principal Cabin 12 1 2
65 Wash Room Ladies Staff 1

66 Tea / Refreshment Room 1

67 Wash Room Gents Staff 1

68 H.O.D. 1 1 1
69 Tutorial Room 1 2
70 Seminar Hall 6 6
71 Additional W/S 9 5
72 Toilet Staff 1

73 Toilet Staff 1

74 Civil Laboratory 5 4 5
75 Boys Common Room 5 4
76 Girls Common Room 4 4
77 Toilet Ladies 1

78 Toilet Gents 2

79 Passage 3

80 Laboratory 5 4
81 Toilet 4

82 Passage 10

(First floor)

82 Civil Class Room1 3 4
83 Civil Class Room 2 4 6
84 Civil Class Room 3 4 6
85 Civil PG Lab 1 7 6
86 TR1 5 6
87 Civil Laboratory 4 5 6
88 Drawing Hall 5 6
89 Toilet Staff 1

90 Toilet Staff 1

91 Civil Laboratory 5 5 6
92 Civil Class Room 4 5 6
93 Civil Class Room 5 5 6
94 Toilet Ladies 4

95 Toilet Gents 4

96 Civil Laboratory 09 2 4
97 HOD Civil 5 4 6
98 Toilet 4

99 Passage 10

(Second floor)
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100 | Electrical Class Room 1 5 6
101 | Electrical Class Room 2 4 6
102 | Laboratory 4 6
103 | Electrical Laboratory3 5 6
104 | Electrical Laboratory 5 6
105 | Electrical Laboratory 5 6
106 | Electrical Laboratory 4 5 6
107 | Toilet 2
108 | Toilet 2

Laboratory for Electrical 5 5
109 |5 2

Laboratory for Electrical 5 5
110 6
111 | Laboratory 5 6
112 | Research lab 5 2 3
113 | MBA Comp Lab 3 4
114 | HOD Electrical 5 4 6
115 | Toilet 1
116 | Passage 7

(Third floor)

117 | Computer Class Room 1 5 10 6
118 | Computer Class Room 2 5 10 6
119 | Laboratory 5 6
120 | Computer Laboratory 1 3 10 5
121 | Staff Room 1 2
122 | Computer Laboratory 2 4 10 4
123 | Staff Room 1 2
124 | Computer Laboratory 3 8 15 6
125 | Computer Laboratory4 3 15 4
126 | Staff Room 1 2
127 | Toilet 1
128 | Toilet 1
129 | Computer Laboratory 5 5 10 4
130 | Computer Laboratory 6 4 10 4
131 | Staff Room 1 2
132 | E&TC PG ClassRoom 1 4 5
133 | E&TC PG ClassRoom 2 1 1
134 | Toilet Ladies 1
135 | Toilet Gents 1

Nutan Urja Solutions, Pune
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136 | Computer Laboratory PG 6 15 5
137 | HOD Computer 2 4 2
138 | PGCLR 1 2
139 | PGCLR 1 1
140 | Toilet 1

141 | Passage 5

(Fourth floor)

142 | IT Class Room 1 5 6
143 | IT Class Room 2 5 6
144 | E&TC Class Room 3 5 6
145 | IT Laboratory 1 3 10 5
146 | Staff Room 1 2
147 | IT Laboratory 2 4 10 4
148 | Staff Room 1 2
149 | IT Laboratory 3 6 10 8
150 | E&TC Class Room 4 3 6
151 | Toilet 1

152 Toilet 1

153 | IT Laboratory 5 4 8 6
154 | IT Laboratory 6 5 12 7
155 | IT Laboratory 7 5 8 7
156 | Language Lab | 5 6
157 |HODIT 2 4 3
158 | TRUG 1 1
159 | Staff Room 1 1
160 | Toilet 1

161 | Passage 5 25

Total 352 182 46 369 487

street lights on streets and grounds. Individual fitting wise load is as under.

Nutan Urja Solutions, Pune
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Table No 2.2: Equipment wise Connected Load

Load, Load,
No Equipment Qty | W/Unit kW
1 Ceiling Fan 487 65 31.7
2 AC-New (1.5 TR) 7 1838 12.9
3 LED-20W 182 20 3.6
4 LED bulb 46 12 0.6
5 CFL 30 24 0.7
6 FTL-40W 352 40 14.1
7 Computers 369 65 24.0
8 Pump (3HP) 2.3
9 LED street lights 5 35 0.2
Total 89.9

Data can be represented in terms of PIE chart as under,

m Ceiling Fan

W AC-New (1.5 TR)

H LED-20W

m LED bulb

mCFL

EFTL-40W
Computers
Pump (3HP)

LED street lights

Figure 2.1: Distribution of connected load.
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3. Study of Electrical Energy Consumption

In this chapter, electricity bills are studied for the analysis of electrical energy
consumption.

Table no 3.1: Summary of electricity bills

Bill
Energy | Amount
No Month | (kWh) (Rs)
1 Jun-22 | 5,001 68,600
2 May-22 | 4,513 56,449
3 Apr-22 | 4,682 58,226
4 Mar-22 | 4,274 | 53,700
) Feb-22 | 3,289 42,427
6 Jan-22 | 3,154 41,224
7 Dec-21 | 2,927 | 38,676
8 Nov-21 | 2,791 37,056
9 Oct-21 | 2,674 35,753
10 Sep-21 | 2,676 35,792
11 Aug-21 | 2,755 36,251
12 Jul-21 | 3,053 39,350
Total | 41,789 | 543,504

Variation in energy consumption is as follows,

Month Wise Energy Consumption, kWh
6,000

5,000

4,000
3,000
2,000
1,000

NNNNNNNNNNNN
Foa R m 8§ R § § o o§ o§

mmmmmmmmmm

Figure 3.1: Month wise energy consumption
13
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Monthly variation in electricity bill is as follows,

Electricity bill (Rs)
80,000

70,000

60,000

50,000
40,000
30,000
20,000
10,000
Jul21  Aug2l Sep2l Oct21  Nov-

21 Dec21 Jan-22 Feb-22 Mar22 Apr22 May-22 Jun-22

Figure 3.2: Month wise electricity bill

Key observations of electricity bill are as follows,

Table no 3.2: Key observations

Nutan Urja Solutions, Pune

Energy CO2
consumed, Emission

Sr no Parameter (Units) (MT)
1 Maximum 5,001 4.00

2 Minimum 2,674 2.14
3 Average 3,482 2.79

4 Total 41,789 33.43
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4. Carbon Foot printing

1. A Carbon Foot print is defined as the Total Greenhouse Gas emissions (CO, emissions),
emitted due to various activities. In this we compute the emissions of Carbon-Di-Oxide, by usage
of the various form of Electrical Energy used by the College for performing its day to day
activities
2. Basis for computation of CO, Emissions:

The basis of Calculation for CO, emissions due to Electrical Energy is as under

» 1 Unit (kwh) of Electrical Energy releases 0.8 Kg of CO; into atmosphere.

Based on the above Data we compute the CO, emissions which are being released in to
the atmosphere by the College due to its Day to Day operations

We herewith furnish the details of various forms of Energy consumption as under

Table 4.1: Month wise Consumption of Electrical Energy & CO2 Emissions

Energy CO2
Consumed, | Emissions,
No Month kWh MT
1 Jun-22 5,001 4.00
2 May-22 4,513 3.61
3 Apr-22 4,682 3.75
4 Mar-22 4,274 3.42
5 Feb-22 3,289 2.63
6 Jan-22 3,154 2.52
7 Dec-21 2,927 2.34
8 Nov-21 2,791 2.23
9 Oct-21 2,674 2.14
10 Sep-21 2,676 2.14
11 Aug-21 2,755 2.20
12 Jul-21 3,053 2.44
Total 41,789 33.43
15
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In the following Chart we present the CO2 emissions due to usage of Electrical Energy.

CO2 Emission (MT)

4.50
4.00

3.50

3.00

2.50 A
2.00 A

1.50 -
1.00 +
0.50 -

0.00 -

Figure 4.1: Month wise CO2 Emission
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5. Study of utilities
5.1 Study of Lighting

In the facility, the lighting system can be divided mainly in to parts, indoor lighting and
outdoor lighting. There are 352 FTL fittings with Electronic/ magnetic chokes, 182 LED tubes,
30 number of CFL lights, 46 nos of LED bulbs and 5 No of LED street lights. It is
recommended to install the 20 W LED Tube light fittings in place of these old T-8 fittings. There
are. There are.

5.2 Air-conditioners
There is 7nos of star rated new AC of 1.5Tr capacity.
5.3 Ceiling Fans

At building facility, there are about 487 Nos Old Ceiling Fans, which consumed about 65
W of Electrical Energy. It is recommended to replace these old Fans with BEE STAR Rated

Ceiling Fans.
5.4 Water Pumps

There are in total 1 Water pumps with 3HP capacity.

17
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6. Study of usage of LED lighting

In this chapter we study the lighting system of college and compute the percentage of
total load catered by LED lighting.
Table 7.1: Total lighting load

No Particulars Qty Load, | Load,
W/Unit | kW
1 FTL-40W 352 40 141
2 CFL 30 24 0.7
LED lighting load
1 LED tube 182 20 3.6
2 LED bulb 46 12 0.6
3 LED street lights 5 35 0.2
Total LED lighting load 4.4

It can be seen that out of total lighting load 23% load is LED lighting load.

18
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7. Energy conservation proposals

7.1 Replacement of Old T-8 FTLs with 20 W LED fittings

In the facility, there are about 352 Nos, T-8, FTL fittings with Electronic/magnetic
chokes. It is recommended to install the 20 W LED Tube light fittings in place of these old T-8

fittings. In the following Table, we present the savings, investment required & payback analysis.

No Particulars Value Unit

1 Present Qty of T-8 fittings 352 Nos

2 Energy Demand of T-8 fitting 40 W/Unit

3 Energy Demand of 20 W LED fittin 20 W/Unit

4 Reduction in demad 20 W/Unit

5 Average Daily Usage period 4 Hrs/Day

6 Daily saving in Energy 28.16 | kWh/Day

7 Annual Working Days 250 Nos

8 Annual Energy Saving possible 7040 KWh/Annum
9 Rate of Electrical Energy 11 Rs/kWh

10 Annual Monetary saving 77440 | Rs/Annum
11 Cost of 20 W LED Tube 641 Rs/Unit

Rs lump

12 Investment required 225632 | sum

13 Simple Payback period 35 Months

19
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7.2 Replacement of old fans with STAR Rated fans

During the Audit, it was observed that there are 487 no of fans. It is recommended to
replace these old fans with STAR Rated fans.

In the following Table, we present the savings, investment required & payback analysis.

No Particulars Value Unit
1 Present Qty of Old Ceiling Fan fittings | 487 Nos
Energy Demand of Old Ceiling Fan

2 fitting 65 W/Unit
3 Energy Demand of STAR Rated Fan 52 W/Unit
4 Reduction in demad 13 W/Unit
5 Average Daily Usage period 4 Hrs/Day
6 Daily saving in Energy 25.324 | kWh/Day
7 Annual Working Days 250 Nos
8 Annual Energy Saving possible 6331 KWh/Annum
9 Rate of Electrical Energy 11 Rs/kWh
10 Annual Monetary saving 69641 Rs/Annum
11 Cost of STAR Rated Ceiling Fan 2174 Rs/unit

Rs lump
12 Investment required 1058738 | sum
13 Simple Payback period 182 Months

20
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7.3 Installation of 20kW Solar PV panel

It is recommended to install 20 KW solar PV panel. In the following Table, we present the

savings, investment required & payback analysis.

No Particulars Value Unit

1 Installation of 20kW PV unit 20 kw

2 Energy saving 30000 KWh/Annum
3 Rate of electrical energy 11 Rs

4 Annual monetory savings 330000 Rs/ Annum
5 Investment required 1000000 | Rs lump sum
6 Simple payback period 36 Months

21
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7.4 Summary of Savings

Nutan Urja Solutions, Pune

Annual
) Annual | Investment | Payback
_ Saving ) _
No Recommendation _ Monetary | Required, | period,
potential, )
Gain, Rs. Rs. Months
kWh/Annum
Replacement of 352 Nos
T-8 fittings with 20W LED 7,040 77,440 225,632 35
1 | fittings
Replacement of 487 Nos
Old Ceiling Fans with 6,331 69,641 1,058,738 182
2 | STAR rating fans
Installation of 20kW grid
30,000 330,000 | 1,000,000 36
3 | connected PV panel
Total 43,371 477,081 2,284,370 57
22
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Executive Summary
After the Field measurements & analysis, we present herewith important observations
made and various measures to reduce the dependency on Natural resources & reduce the

pollution.

Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha Engineering
College Chikhli consumes various resources for day to day operations, namely: Air, Water,
Electrical Energy & LPG.

1. Various Pollution due to College Activities:

» Air pollution: Mainly CO, on account of Electricity & LPG Consumption
> Solid Waste: Bio degradable Kitchen Waste, Garden Waste
» Liquid Waste: Human liquid waste

2. Present Level of CO, Emissions:

Energy
consumed, | CO2 Emission
Srno | Parameter (Units) (MT)
1 Maximum 5,001 4.00
2 Minimum 2,674 2.14
3 Average 3,482 2.79
4 Total 41,789 33.43

3. The various projects already implemented for Environmental Conservation:

» Usage of Energy Efficient BEE STAR Rated ACs

» Usage of Natural Day light in corridors

» Implementation of Bio Composting pit for disposal of Bio degradable waste
» Implementation of Rain Water Harvesting

4. Recommendations:

1. Installation of Bio Gas Generator Plant instead of Bio composting Plant.

2. Installation of Sewage treatment Plant to make campus a Zero Discharge campus
5. Notes & Assumptions:

1. 1 kWh of Electrical Energy releases 0.8 Kg of CO, into atmosphere
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2. 1 kWp Solar PV plant generates 5 kWh/day Electrical Energy for 300 days in an year.

Abbreviations

AC . Alir conditioner

PES . Progressive Education Society
CFL :  Compact Fluorescent Lamp
FTL . Fluorescent Tube Light
LED . Light Emitting Diode

kWh . kilo-Watt Hour

Qty : Quantity

W : Watt

kw : Kilo Watt

PF . Power Factor

M D : Maximum Demand

PC . Personal Computer

MSEDCL : Maharashtra State Electricity Distribution Company Ltd
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1. Introduction
1.1 Important Definitions:

1.1.1 Environment: Definition as per environment Protection Act: 1986

Environment includes water, air and land and the inter-relationship which exists
among and between Water, Air, Land and Human beings, other living creatures, plants

microorganism and property
1.1.2. Environmental Audit: Definition:

An audit which aims at verification and validation to ensure that various
environmental laws are compiled with and adequate care has been taken towards

environmental protection and preservation

According to UNEP, 1990, “Environmental audit can be defined as a management tool
comprising systematic, documented and periodic evaluation of how well environmental
organization management and equipment are performing with an aim of helping to regularize

the environment

1.1.3. Environmental Pollutant: means any solid, liquid and gaseous substance present in

the concentration as may be, or tend to be, injurious to Environment.

1.1.4. Relevant Environmental Laws in India: Table No-1:

1927 The Indian Forest Act

1972 The Wildlife Protection Act

1974 The Water (Prevention and Control of Pollution) Act
1977 The Water (Prevention & Control of Pollution) Cess Act
1980 The Forest (Conservation) Act

1981 The Air (Prevention and Control of Pollution) Act

1986 The Environment Protection Act

1991 The Public Liability Insurance Act

2002 The Biological Diversity Act

2010 The National Green Tribunal Act

1.1.5. Some Important Environmental Rules in India: Table No-2:

1989 Hazardous Waste (Management and Handling) Rules

1989 Manufacture, Storage and Import of Hazardous Chemical Rules
2000 Municipal Solid Waste (Management and Handling) Rules
1998 The Biomedical Waste (Management and Handling) Rules
1999 The Environment (Siting for Industrial Projects) Rules

2000 Noise Pollution (Regulation and Control) Rules

2000 Ozone Depleting Substances (Regulation and Control) Rules
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2011 E-waste (Management and Handling) Rules
2011 National Green Tribunal (Practices and Procedure) Rules
2011 Plastic Waste (Management and Handling) Rules

1.1.6 National Environmental Plans & Policy Documents: Table No-3:

National Forest Policy, 1988

National Water Policy, 2002

National Environment Policy or NEP (2006)

National Conservation Strategy and Policy Statement on Environment and Development,
1992

Policy Statement for Abatement of Pollution (1992)

National Action Plan on Climate Change

Vision Statement on Environment and Human Health

Technology Vision 2030 (The Energy Research Institute)

Addressing Energy Security and Climate Change (MoEF and Bureau of Energy Efficiency

Blo|o|~jo|uo| & |wfe

The Road to Copenhagen; India’s Position on Climate Change Issues (MoEF)

1.2 Objectives
1. To study present usage of Natural resources the College is consuming
2. To Study the present pollution sources
3. To study various measures to make the campus Self sustainable in respect of Natural
resources

4. To suggest the various measures to reduce the pollution: Air, Water, Noise

1.3 Audit Methodology:
1. Study of College as System
2. Study of Electrical Energy Consumption
3. Study of CO2 emissions

4. Suggestions on usage of Renewable Energy

1.4 General Details of College

No Head Particulars

1 o Paramhansa Ramkrishna Maunibaba Shikshan Santha's
Name of Institution o o
Anuradha Engineering College Chikhli.

2 Anuradha Nagar, Sakegaon Road, Chikhli, Buldhana,
Address
Maharashtra. 443201.

3 Affiliation Sant Gadge Baba Amravati University, Amravati.
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2. Study of Consumption of VVarious Resources
The Institute consumes following basic/derived Resources:
. Air
. Water

1

2

3. Electrical Energy

4. Liquefied Petroleum Gas

Also, college emits following pollutants to environment

1. Human Waste: Solid/ Liquid
2. Kitchen waste
3. Air pollution

We try to draw a schematic diagram for the College System & Environment as under.

Electricity
. Wa‘ter lectrici LPG
Air
College ISystem
Human
Waste: Kitchen Air
Solid/Liquid Waste Pollution:

co,

Now we compute the Generation of CO2 on account of consumption of Electrical Energy &
LPG as under.

The calculation of electrical energy consumption by college can be given as,
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Table 2.1: Electrical Energy Consumption

No Month Energy (kWh)
. Jun-22 5,001
) May-22 4,513
3 Apr-22 4,682
A Mar-22 4274
. Feb-22 3,289
6 Jan-22 3,154
. Dec-21 2,927
o Nov-21 2,791
9 Oct-21 2,674

Sep-21 2,676
10
Aug-21 2,755

11
Jul-21 3,053

12
Total 41,789
Maximum 5,001
Minimum 2,674
Average 3,482

2.1 Variation of Monthly Electrical Energy Consumption

Month Wise Energy Consumption, kWh
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Figure 2.1 : Monthly Electrical Energy Consumption
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2.2 Key Inference drawn
From the above analysis, we present following important parameters:
Table 2.2: Variation in Important Parameters

No Parameter/ Energy
Value Consumed, kWh
1 Maximum 5,001
2 Minimum 2,674
3 Average 3,482
41,789

4 Total
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3. Study of Environmental Pollution
In this Chapter, we present the various types of Pollution as under:

3.1 Air Pollution

The College is using two forms of Energies, namely: Thermal in the form of LPG and
Electrical Energy used for day to day operations of the College. The major pollutant on
account of above Energy forms is the Carbon Di Oxide.

e 1 unit (kwh) of Electrical Energy emits 0.8 Kg of CO, in the atmosphere

e 1 Kgof LPG emits 3 Kg of CO; in the atmosphere
In the following Table, we present the CO, emissions.

Table 3.1: Month wise Consumption of Electrical Energy & CO;, Emissions:

Energy Consumed, CO2

No Month kWh Emissions, MT
1 Jun-22 5,001 4.00
2 May-22 4,513 3.61
3 Apr-22 4,682 3.75
4 Mar-22 4,274 3.42
5 Feb-22 3,289 2.63
6 Jan-22 3,154 2.52
7 Dec-21 2,927 2.34
8 Nov-21 2,791 2.23
9 Oct-21 2,674 2.14
10 Sep-21 2,676 2.14
11 Aug-21 2,755 2.20
12 Jul-21 3,053 2.44
Total 41,789 33.43
Maximum 5,001 4.00
Minimum 2,674 2.14
Average 3,482 2.79
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In the following Chart we present the CO2 emissions due to usage of Electrical Energy.

CO2 Emission (MT)

4.50
4.00

3.50
3.00

2.50
2.00

1.50
1.00
0.50

0.00

Figure 2.1: CO2 emission due to usage of electrical energy.

3.2 Study of Solid Waste Generation
The College has already installed a Bio composting Plant, wherein, the bio-

degradable waste is composted & is used as fertilizer for the garden.

3.2.1 Photograph of Bio Composting Processing Tanks

3.3 Study of Liquid Waste Generation

At present the Liquid Waste generated due to day to day operations is drained off to
the municipal Corporation through a pipe.
3.4 Study of e-Waste Management:

The internal communication is through emails and hence there is hardly any

generation of e-Waste in the premises.
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4. Study of Rain Water Harvesting
The College has already installed Rain Water Harvesting project, wherein the rain water
falling on the terrace is collected and through pipes it is fed to underground Water Storage

tank. This stored water is then reused for domestic purpose.

Photograph of Rain Water Harvesting Pipe:
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5. Recommendations

In order to reduce the dependency on Natural resources and also in order to reduce the
various pollutions arising due to the day to day operations of the College we herewith

recommend following recommendations.

e Installation of Bio Gas Generator Plant instead of Bio composting Plant.

e Installation of Sewage treatment Plant to make campus a Zero Discharge campus

13
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Executive Summary

Green Audit of Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha
Engineering College Chikhli is conducted by Nutan Urja Solutions, Pune. Based On the audit
field study, following important points can be presented.

1. Present Energy Consumption
Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha Engineering College

Chikhli uses Electrical Energy as the source of Energy for various equipment in the college

campus. In the following Table, we present the details of Energy Consumption.

Table no 1: Details of energy consumption

Energy CO2

consumed, Emission
Sr no Parameter (Units) (MT)
1 Maximum 5,001 4.00
2 Minimum 2,674 2.14
3 Average 3,482 2.79
4 Total 41,789 33.43

2. Various Measures Adopted for Energy Conservation
1. Usage of STAR Rated ACs at new installations
2. Usage of LED lights at some indoor locations
3. Usage of LED Lights for outdoor lighting.
3. Rain Water Harvesting
The College has installed the Rainwater harvesting project, to reduce dependency on municipal
corporation water supply.
4. Waste Management
The College has already installed a Bio composting Plant, wherein, the bio-degradable waste is
composted & is used as fertilizer for the garden.
The internal communication is through emails and hence there is hardly any generation of e-
Waste in the premises.
5. Notes and Assumptions

1. Daily working hours-10 Nos

Nutan Urja Solutions, Pune.
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2. Annual working Days-250 Nos
3. Average Rate of Electrical Energy : Rs 11/- per kWh

Nutan Urja Solutions, Pune.
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Abbreviations

CFL . Compact Fluorescent Lamp
FTL . Fluorescent Tube Light
LED . Light Emitting Diode

\Y : Voltage

I : Current

kw . Kilo- Watt

kWh . kilo-Watt Hour

kVA . Active Power
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1. Introduction

The institution Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha
Engineering College Chikhli is situated in the Anuradha Nagar, Chikhli ; Dist:-Buldana in
Maharashtra state. The campus is situated on sprawling 37 acre acres land 3km from Chikhli
town on Sakegaon road. The institution has developed a beautiful campus with residential
facility for the students and staff, sport facilities, Garden, Canteen, etc. The institution is a dream
founder Chairman Shri Siddhavinayak Bondre realized by the blessings of Sant Paramhansa
Ramkrishna Maunibaba. It was established in the year 1993 with two branches & now has grown
to six branches and M.Tech.

1.1 Objectives
1. To study present level of Energy Consumption
2. To Study the present COzemissions
3. To assess the various equipment/facilities from Energy efficiency aspect
4. To measure various Electrical parameters
5. To study Scope for usage of Renewable Energy
6. To study various measures to reduce the Energy Consumption
1.2 Audit methodology
1. Study of connected load
2. Study of various Electrical parameters

3. To prepare the Report with various Encon measures with payback analysis

Nutan Urja Solutions, Pune.
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2. Study of Electrical Energy Consumption

In this chapter, electricity bills are studied for the analysis of electrical energy
consumption.

Table no 2.1: Summary of electricity bills

Bill
Energy | Amount
No Month | (kWh) (Rs)
1 Jun-22 | 5,001 68,600
2 May-22 | 4,513 56,449
3 Apr-22 | 4,682 58,226
4 Mar-22 | 4,274 | 53,700
) Feb-22 | 3,289 42,427
6 Jan-22 | 3,154 41,224
7 Dec-21 | 2,927 | 38,676
8 Nov-21 | 2,791 37,056
9 Oct-21 | 2,674 35,753
10 Sep-21 | 2,676 35,792
11 Aug-21 | 2,755 36,251
12 Jul-21 | 3,053 39,350
Total | 41,789 | 543,504

Variation in energy consumption is as follows,

Month Wise Energy Consumption, kWh
6,000

5,000

4,000
3,000
2,000
1,000

NNNNNNNNNNNN
g & & & § g § § § § g §

Figure 2.1: Month wise energy consumption
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Monthly variation in electricity bill is as follows,
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50,000

40,000

30,000

20,000

10,000

Electricity bill (Rs)
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Figure 2.2: Month wise electricity bill

Key observations of electricity bill are as follows,

Table no 2.2: Key observations

Nutan Urja Solutions, Pune.

Energy CO2
consumed, Emission

Sr no Parameter (Units) (MT)
1 Maximum 5,001 4.00
2 Minimum 2,674 2.14

3 Average 3,482 2.79

4 Total 41,789 33.43
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3. Carbon Foot printing

1. A Carbon Foot print is defined as the Total Greenhouse Gas emissions (CO, emissions),
emitted due to various activities. In this we compute the emissions of Carbon-Di-Oxide, by usage
of the various form of Electrical Energy used by the College for performing its day to day
activities
2. Basis for computation of CO, Emissions:

The basis of Calculation for CO, emissions due to Electrical Energy is as under

» 1 Unit (kwh) of Electrical Energy releases 0.8 Kg of CO; into atmosphere.

Based on the above Data we compute the CO, emissions which are being released in to
the atmosphere by the College due to its Day to Day operations

We herewith furnish the details of various forms of Energy consumption as under

Table 3.1: Month wise Consumption of Electrical Energy & CO2 Emissions

Energy CO2

Consumed, | Emissions,
No Month kWh MT
1 Jun-22 5,001 4.00
2 May-22 4,513 3.61
3 Apr-22 4,682 3.75
4 Mar-22 4,274 3.42
5 Feb-22 3,289 2.63
6 Jan-22 3,154 2.52
7 Dec-21 2,927 2.34
8 Nov-21 2,791 2.23
9 Oct-21 2,674 2.14
10 Sep-21 2,676 2.14
11 Aug-21 2,755 2.20
12 Jul-21 3,053 244
Total 41,789 33.43

In the following Chart we present the CO2 emissions due to usage of Electrical Energy.

9
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CO2 Emission (MT)
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Figure 3.1: Month wise CO2 Emission
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4. Study of Rain Water Harvesting

The College has already installed Rain Water Harvesting project, wherein the rain water
falling on the terrace is collected and through pipes it is fed to underground Water Storage tank.

This stored water is then reused for domestic purpose.

Photograph of Rain Water Harvesting

11
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6. Study of Waste Management
6.1 Solid Waste Management

The College has already installed a Bio composting Plant, wherein, the bio-degradable
waste is composted & is used as fertilizer for the garden.

Photographs of Bio Composting Storage Tanks:

6.2 e-Waste Management
The internal communication is through emails and there is hardly any generation of e-

Waste in the premises.

12
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7. Study of Green Practices

7.1 No of students who don’t use own Vehicle for coming to Institute

Out of total students coming to Institute, about 60% students use own Automobile.
7.2 Usage of Public Transport

During the Students transport study, it was revealed that the local students who are
residing near areas make use of Public Transport like Municipal Transport local buses, local
sharing type auto rickshaws. Some students use bicycles. Institute encourages students to not to
use automobiles.
7.3 Pedestrian Friendly Roads

The Institute has well defined pedestrian foot paths as to facilitate the easy movement of
the students within the campus.

Photograph of Road within campus

7.4 Plastic Free Campus
The Institute is an active participant in the Government of India’s most prestigious
project of SWATCHH BHART ABHIYAN. The Institute has displayed boards in the Campus,
to make the campus plastic free. Various measures adopted for this purpose are as follows
> Installation of Separate waste bins for Dry waste & wet waste
» Usage of paper tea cups in the Institute canteen
» Display of boards in the campus for Plastic Free campus
7.5 Paperless Office
The internal communication of the Institute is through the Internet. There are hardly any
day to day operations, where printing is required.

13
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7.6 Green Landscaping with Trees and Plants

The Institute has beautiful maintained Garden.

Figure 7.1: Beautiful maintained Garden of college

14
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Executive Summary

After the Field measurements & analysis, we present herewith important observations
made and various measures to reduce the Encrgy Consumption & mitigate the CO; emissions.
College consumes Energy in the form of Electrical Energy used for vanous gadgets, Office &

other facilities.
1. Present Energy Consumption

In the following Table, we present the details of Energy Consumption.

Table no 2.1: Details of energy consumption

| Energy co2
consumed, Emission
Sr no Parameter (Units) (MT)
1 Maximum 3,964 3.17
=2 Minimum 2,571 2.06
3 Average 3,207 257 |
4 Total 38,482 30.79

2. Energy Conservation Projects already Installed
I. Usage of STAR Rated ACs at new installations
2. Usage of LED lights at some indoor locations
3, Usage of LED Lights for outdoor lighting.
4. Usage of STAR rated fans at new installations

3, Key Observations
1. Usage of LED lights.

2. Usage of star rated equipment.

3. Maintained a good power factor.

Nutan Urja Solutions, Pune
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4. Percentage of Usage of LED Lighting
The College has various Types of Light fittings, namely: LED, FTL & CFL. The

percentage of Annual LED Lighting Usage to Annual Lighting requirement works out to be 23
%.

5. Recommendations

Table no 1: Recommendations for energy savings

Annual
Annual | lnvestment  Payback
Saving

No Recommendation Monetary | Required, | period,

A Gain, Rs. Rs. Months
kWh/Annum
Replacement of 352 Nos
T-8 firtings with 20W 7,040 77,440 225,632 35
1 | LED fittings
Replacement of 487 Nos
Old Ceiling Fans with 6,331 69,641 1,058,738 182

2 | STAR rating fans
Installation of 20kW grid
3 | connected PV panel

Total 4337 477,081 2,284,370 57

30,000 330,000 | 1,000,000 36

6. Notes & Assumptions

I. Daily working hours-10 Nos
2. Annual working Days-300 Nos
3. Average Rate of Electrical Energy : Rs 11/- per kWh
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1. Introduction

The institution Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha
Engineering College Chikhli is situated in the Anuradha Nagar, Chikhli ; Dist:-Buldana in
Maharashtra state. The campus is situated on sprawling 37 acre acres land 3km from Chikhli
town on Sakegaon road. The institution has developed a beautiful campus with residential
facility for the students and staff, sport facilities, Garden, Canteen, etc. The institution is a dream
founder Chairman Shri Siddhavinayak Bondre realized by the blessings of Sant Paramhansa
Ramkrishna Maunibaba. It was established in the year 1993 with two branches & now has grown
to six branches and M.Tech.

1.1 Objectives

1. To study present level of Energy Consumption

2. To Study Electrical Consumption

3. To assess the various equipment/facilities from Energy efficiency aspect
4. To study various measures to reduce the Energy Consumption

1.2 Audit Methodology:

1. Study of connected load
2. Study of various Electrical parameters
3. To prepare the Report with various Encon measures with payback analysis

1.3 General Details of College
Table No-1.1: Details of college
No Head Particulars
1 Paramhansa ! i | :
i PRt Rmnl:m]mn Mauaunibaba Shikshan Santha's

Anuradha Engineering College Chikhli.

2 Anuradha Nagar, Sakegaon Road, Chikhli, Buldhana,
Maharashtra. 443201,

3 Affiliation Sant Gadge Baba Amravati University, Amravati.

6
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2. Study of connected load
In this chapter, we present details of various connected electrical equipment and electrical
load.
Table No-2.1: Location wise study of Electrical fittings in various buildings
1.5TR |
LED LED Star
FIL | tube | bulb | Computers rated
No Location (40W) | (20W) | (12W) (65W) | Fans  AC
: Office Building
1 T &P Cell 4 2 2
2 Dark Room Physics 1 !
3 Engineering Physics Lab 4 2
Industrial Waste
4 Treatment Lab 4 4
Mechanical Operations
5 Lab 2 =
6 A 007 2 3
Chemical Reaction Engg.
g, Lab
8 Heat Transfer Lab 4 2
9 Mass Transfer Lab 4 1 2
10 Wash Room Staff 1
11 Wash Room Boys 1
12 | Wash Room Girls 1 6
i3 | Chemical Lab 2 1 2
14 H.0.D, | I 1
15 Tutorial 1 1
16 | Class Room 2 4
17 | Class Room 3 4
18 | Server Room 2 3 1
19 Computer Centre - 50 14
20 | Class Room PG 2 3
21 Staff Room 1 1
22 | Class Room 4 3
23 | Wash Room Staff 1
24 Wash Room Boys 1
25 | Wash Room Girls 1
26 | Transfer Fenomena Lab 2 1 3
T
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27 H.0.D. 2 1
28 Tutorial Room l 2
29 Advanced Software Lab 2 2
30 Open Source Lab 4 19 4
31 Programming Lab 4 18 4
32 Web Technologies Lab 2 20 4
33 Clasgs Room 5 4
14 | Class Room 3 | 5
Advanced Programming
15 Lab y) 18 4
16 Class Room 3 4
37 Wash Room Stafl 1
38 Wash Room Boys 1
39 Wash Room Girls 1
40 Girls common room 2 3
41 H.0.D. 2 2
42 | Tutorial Room 1 2 2
43 Al & MI Lab 2 4
44 Open Source Lab 2 16 4
45 | Programming Lab 2 4
46 | Web Technologies Lab 3 1 2
47 Class Room 4 4
48 | A308 4 4
Advanced Programming
49 Lab 2 17 9
50 Class room 4 E]
=1 Wash Room Staff |
52 Wash Room Boys 1
53 Wash Room Girls 1
54 Staff Room 2 2
35 Chairman's Cabin 3 1 2
56 Secretary's Cabin | 11 2
57 Engg. Chemistry Lab 4 2
Former Chairman Photo
58 | Gallery 22 4
59 Meeting Hall 14 4
60 | Trustee's Cabin 4 1 2
61 1QAC Cell 3 3 2
62 Administrative Office 3 12 8
63 Former Chairman Cabin 1 1

Nutan Urja Solutions, Puna
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64 Principal Cabin i2 1 2
65 Wash Room Ladies Staff 1
66 Tea / Refreshment Room 1
67 Wash Room Gents Stafl’ ]
H8 H.0.D. I 1 1
69 | Tutorial Room 1 2
70 Seminar Hall 6 [
i Additional W/S 9 5
72 Toilet Stafl |
73 Toilet Staff |
74 Civil Laboratory 3 4 5
75 | Boys Common Room 5 4
76 Girls Common Room Bl 4
17 Toilet Ladies 1
78 Toilet Gents 2
79 Passage 3
80 | Laboratory 5 4
gl Toilet -
82 Passage 10
(First floor)

g2 | Civil Class Room] 3 4
83 Civil Class Room 2 4 6
#4 Civil Class Room 3 4 6
8BS Civil PG Lab | 7 6
g6 | TR 5 6
g7 Civil Laboratory 4 5 6
88 Drawing Hall 5 6
£9 | Toilet Stafl 1
90 | Toilet Staff 1
91 Civil Laboratory 5 5 6
92 | Civil Class Room 4 5 6
93 Civil Class Room 5 5 6
94 | Toilet Ladics 4
95 | Toilet Gents “
96 Civil Laboratory 09 2 4
97 | HOD Civil 5 4 6
98 | Toilet 4

10

(Second floor)
9
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100 | Electrical Class Room | 5 6
101 | Electrical Class Room 2 4 6
102 | Laboratory 4 6
103 | Electrical Laboratory3 5 6
104 | Electrical Laboratory 5 6
105 | Electrical Laboratory 5 6
106 | Electrical Laboratory 4 5 6
107 | Toilet 2
108 | Toilet 2

Laboratory for Electrical 5 6
19 |5 2

Laboratory for Electrical 5 6
110 |6
111 | Laboratory 5 6
112 | Research lab 3 i 3
113 | MBA Comp Lab 3 4
114 | HOD Electrical 5 4 6
115 | Toilet |
116 | Passage T

(Third floor)
117 | Computer Class Room 1 5 10 6
118 | Computer Class Room 2 5 10 6
119 | Laboratory 5 .
120 | Computer Laboratory | 3 10 s
121 | Staff Room 1 2
122 | Computer Laboratory 2 4 10 4
123 | Staff Room I 2
124 | Computer Laboratory 3 8 15 6
125 | Computer Laboratory4 | 15 4
126 | Staff Room 1 2
127 | Toilet 1
128 | Toilet 1
129 | Computer Laboratory 5 5 10 4
130 | Computer Laboratory 6 4 10 4
131 | Staff Room 1 2
132 | E&TC PG ClassRoom 1 4 5
133 | E&RTC PG ClassRoom 2 | 1
134 | Toilet Ladies I
135 | Toilet Gents I
10
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136 | Computer Laboratory PG 6 15 s |
137 | HOD Computer 2 4 2 |
138 | PGCLR I 2
139 PG CLR | 1
140 | Toilet 1
141 Passage 5
(Fourth floor) —

142 | IT Class Room | 5 6
143 | IT Class Room 2 5 6
144 | E&TC Class Room 3 5 6
145 | IT Laboratory | 3 10 5
146 | Staff Room 1 2
147 | IT Laboratory 2 4 10 4
148 | Staff Room 1 2
149 | IT Laboratory 3 6 10 8
150 | E&TC Class Room 4 3 6
151 | Toilet |
152 | Toilet I
153 | IT Laboratory 5 4 8 6
154 | IT Laboratory 6 5 12 7
155 | IT Laboratory 7 5 8 0
156 | Language Lab 3 6
157 | HODIT 2 4 3
158 | TRUG 1 1
159 | Swaff Room 1 1
160 | Toilet I
161 | Passage 5 25

Total 352 182 46 369 487 7

Apart from above load, the school has pumps, LED street lights, CFLs and LED focus
strect lights on streets and grounds. Individual fitting wise load is as under.

1§
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Table No 2.2: Equipment wise Connected Load

Load,  Load,
No | Equipment Qty | Willnit kW
| | Ceiling Fan 487 65 317
2 | AC-New (1.5 TR) 7 1838 129
3 LED-20W 182 20 3.6
4 |LEDbulb 46 12 0.6
5 CFL 30 24 0.7
6 FTL-40W 352 40 14.1 |
7 Computers 169 65 24.0
8 Pump (3HP) 23
9 | LED street lights 5 35 a2 -
Total 89.9
Data can be represented in terms of PIE chart as under,
B S P A
| s
| e
| PR

Figure 2.1: Distribution of connected load.
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3. Study of Electrical Energy Consumption

In this chapter, electricity bills arc studied for the analysis of electrical energy

consumption.
Table no 3.1: Summary of electricity bills

Bill
Energy | Amount
No Month | (KkWh) (Rs)
Jun-21 | 2,571 | 34,602
May-21 | 3,174 | 40815
Apr21 | 2,798 | 37,319
Mar-21 | 3,231 42521
Feb-21 | 2,773 | 37468
Jan-21 | 3,068 | 40,644
Dec-20 | 3,281 42 808
Nov-20 | 2,985 | 39,779
Oct-20 | 3,964 | 50,282
10 | Sep-20 | 3,764 | 48,136
11| Aug20| 3267 | 42919
12 Jul-20 | 3,606 | 46,817
Total | 38,482 | 504,110

Variation in energy consumption is as follows,

gl o] | | | &) W) 2

Month Wise Energy Contamparion, Klh
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Figure 3.1: Month wise energy consumption
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Monthly variation in electricity bill is as follows,

Key observations of electricity bill are as follows,

[

Figure 3.2: Month wise electricity bill

Nutan Urja Solutions, Pune

Table no 3.2: Key observations
Energy co2
consumed, Emission

Srno Parameter (Units) (MT)
1 Maximum 3,964 317

2 Mimmum 2,571 2.06

3 Average 3,207 2.57
4 Total 38,482 30.79

14
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4. Carbon Foot printing

1. A Carbon Foot print is defined ns the Total Greenhouse Cas emissions (CO; emissions),
emitted due to various activities, In this we compute the emissions of Carbon-Di-Oxide, by usage
of the various form of Electrical Energy used by the College for performing its day to day
notivities
2. Basis for computation of CO; Emissions:

The basis of Calculution for CO; emissions due to Electrical Energy is as under

¥ 1 Unit (kWh) of Electrical Energy releases 0.8 Kg of COy into atmosphere.

Based on the above Data we compute the COy emissions which are being released in o
the atmosphere by the College due to its Day to Day operations

We herewith furnish the details of various forms of Energy consumption as under

Table 4.1: Month wise Consumption of Electrical Energy & CO2 Emissions

Energy co2
Consumed, | Emissions,
No Month kWh MT
1 Jun-21 2,571 2.06
2 | May-21| 3,174 2.54
3 | Apr-2l 2,798 2.24
4 Mar-21 3231 258
5 Feb-21 2,173 222
& Jan-21 3,068 245
T Dec-20 3,281 2,62
8 Nov-20 2,985 239
9 Oct-20 3,964 317
10 | Sep-20 3,764 3.01
11 | Aug-20 3,267 2.61
12 Jul-20 3,606 2.88
Total 38,482 30.79
15
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In the following Chart we present the CO2 emissions due to usage of Electrical Energy.

CO2 Emission (MT)

A50

| 300

1
2
1o
100
o5
| e - - e

i #'F J‘P .ﬁ" d:_f'ﬁ‘ #f J.'F f" J‘!? 'f:b‘ 't:i" j'i?' ;1"

Figure 4.1: Month wise CO2 Emission
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5. Study of utilities
5.1 Study of Lighting

Iannﬂin.Mliﬂuﬁmmmthﬁn&thmhﬂn«anﬂ
outdoor lighting. There are 352 FTL fittings with Electronic/ magnetic chokes, 182 LED tubes,
JummlhﬂnfCFLﬁghu.démnfLEDbum:ndjNanflﬂnmﬁghu. It is
WMWMHH:ZBWIEDTMHEMﬁnimiupltzufﬁneoldT-lfm,Thﬂ:
are. There arc.

5.2 Air-conditioners
There is Tnos of star rated new AC of 1.5Tr capacity.
5.3 Ceiling Fans
hthﬁ]diugfmﬂny.lhmmmmﬂumc:ﬂhgfmuﬁchmdabmﬂ
W of Electrical Emgy.hhmﬂﬂedhruﬂmﬁmddfnwiﬁnﬁﬂﬂw
Ceiling Fans.
5.4 Water Pumps
There are in total | Water pumps with 3HP capacity.

17
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6. Study of usage of LED lighting
In this chapter we sudy the lighting system of college and compute the percentage of
total load catered by LED lighting.
Table 7.1: Total lighting load

No Particulars Qty e e

Willnit | KW

1 FTLAOW is2 40 14,1

2 CFL 30 24 0.7
LED lighting load

LED tube 12| 20 16

LED bulb 46 12 06

LED street lights S s 0.2

Total LED lighting load 44

huhmmuﬂmlimMMMhmwlm.

18
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7. Energy conservation proposals
7.1 Replacement of Old T-8 FTLs with 20 W LED fittings

In the facility, there are about 352 Nos, T-8, FTL fittings with Electronic/magnetic
chokes. It is recommended to install the 20 W LED Tube light fittings in place of these old T-§
fittings. In the foliowing Table, we present the savings, investment required & payback analysis.

No Particulars Value Unit
1 Present Qty of T-8 fittings 352 Nos
2 Energy Demand of T-8 fitting 40 W/ lnit
3 Energy Demand of 20 W LED fittin 20 W/ lnit
4 Reduction in demac 20 W/Unit
5 Average Daily Usage period 4 Hrs/Day
6 Daily saving in Energy 28.16 | kWh/Day
7 Annual Working Days 250 Nos
8 Annual Energy Saving possible 7040 | kWh/Annum
9 Rate of Electrical Energy 11 RskWh
10 | Annual Monetary saving 77440 | Rs/Annum
11 | Cost of 20 W LED Tube 641 Rs/Unit
Rs fump
12 | Investment required 225632 | sum
l 13 | Simple Payback period 5 Months
19
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7.2 Replacement of old fans with STAR Rated fans

During the Audit, it was observed that there are 487 no of funs. It is recommended to
replace these old fans with STAR Rated funs.
In the following Table, we prescnt the savings, investment required & payback analysis.

No Particulars Value Unit

| Present Qty of Old Ceiling Fan fittings | 487 Nos

Encrgy Demand of Old Ceiling Fan

2 fitting 68 Wilnit

3 Energy Demand of STAR Rated Fan | 52 Willnit

4 Reduction in demad 13 W/Unit

5 Average Daily Usage period 4 Hrs/Day

6 Daily saving in Energy 25.324 | kWh/Day

7 Annual Working Days 250 Nos

8 Annual Energy Saving possible 6331 kWh/Annum
9 Rate of Electrical Energy 1 Rs/kWh

10 | Annual Monetary saving 69641 Rs/Annum
11 | Cost of STAR Rated Ceiling Fan 2174 Rs/unit

Rs lump

12 | Investment required 1058738 | sum

13 | Simple Payback period 182 Months

20
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7.3 Installation of 20kW Solar PV panel

It is recommended to install 20 kW solar PV panel. In the following Table, we present the

savings, investment required & payback analysis.

No | Particulars Value Unit

1 Installation of 20kW PV unit 20 kW

2 Energy saving 30000 | kWh/Annum
3 Rate of electrical energy 11 Rs

4 Annual monetory savings 330000 | Rs/ Annum
5 Investment required 1000000 | Rs lump sum
6 Simple payback period 36 Months

_ . 21
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7.4 Summary of Savings
Annual
Annual | Investment | Payback
Saving
No Recommendation Monetary | Required, | period,
potential,
Gain, Rs. Rs. Months
kWh/Annum
Replacement of 352 Nos
T-8 fittings with 20W LED 7,040 77,440 225,632 35
1 | fittings
Replacement of 487 Nos
Old Ceiling Fans with 6,331 69.641 1,058,738 182

2 | STAR rating fans
installation of 20kW grid
3 | connected PV panel

Total l 43371 477,081 | 2284370 57

30,000 330,000 | 1,000,000 36

23
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Executive Summary

After the Field measurements & analysis, we present herewith important observations

made and various measures 1o reduce the dependency on Natural resources & reduce the
pollution.

Paramhansa Ramkrishna Maunibaba Shikshan Santha’s Anuradha Engineening

College Chikhli consumes various resources for day to day operations, namely: Air, Water,
Electrical Energy & LPG.

1. Various Pollution due to College Activities:

» Air pollution: Mainly CO; on account of Electricity & LPG Consumption
» Solid Waste: Bio degradable Kitchen Waste, Garden Waste
» Liguid Waste: Human liquid waste

2. Present Level of CO; Emissions:

Energy
consumed, | COZ Emission
Srno | Parameter (Units) (MT)
1 Maximum 3,964 3.17
2 Minimum 2,5 2.06
3| Averge | 3207 257
4 Total 38,482 30.79

3. The various projects already implemented for Environmental Conservation:

b Usage of Energy Efficient BEE STAR Rated ACs

» Usage of Natural Day light in corridors

» mmmufmcmpuhwamwm
> nnplnmwﬁmofnﬁnwwﬂm

4. Recommendations:
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2. 1 kWp Solar PV plant generates 5 kWh/day Electrical Energy for 300 days in an year,
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Abbreviations

AC : Air conditioner

PES . Progressive Education Society
CFL . Compact Fluorescent Lamp
FTL . Fluorescent Tube Light
LED : Light Emitting Diode

kWh ¢ kilo-Watt Hour

Qy  : Quantity

w : Watt

kW : Kilo Watt
PF :  Power Factor
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L. Introduction
1.1 Important Definitions;
1.1.1 Environment: Definition as per environment Protection Act: 1986
Environment includes water, air and land and the inter-relationship which exists
among and between Water, Air, Land and Human beings, other living creatures, plants

microorganism and property
1.1.2. Environmental Audit: Definition:
An audit which aims at verification and validation 1o ensure that various

environmental laws are compiled with and adequate care has been taken towards

environmental protection and preservation

According to UNEP, 1990, “Environmental audit can be defined as a management iool
comprising systematic, documented and periodic evaluation of how well environmental
organization management and equipment are performing with an aim of helping to regularize

the environment

1.1.3. Environmental Pollutant: means any solid, liquid and gaseous substance present in

the concentration as may be, or tend to be, injurious to Environment.

1.1.4. Relevant Environmental Laws in India: Table No-1:

1927 The Indian Forest Act

1972 | The Wildlife Protection Act

1974 | The Water (Prevention and Control of Pollution) Act
1977 | The Water (Prevention & Control of Pollution) Cess Act
1980 The Forest (Conservation) Act

1981 The Air (Prevention and Control of Pollution) Act

1986 | The Environment Protection Act

1991 The Public Liability Insurance Act

2002 | The Biological Diversity Act

2010 | The National Green Tribunal Act

1.1.5. Some Important Environmental Rules in India; Table No-2:

1989 Hazardous Waste (Management and Handling) Rules
1989 | Manufacture, Storage and Import of Hazardous Chemical Rules
2000 Municipal Solid Waste (Management and Handling) Rules

1998 | The Biomedical Waste (Man ent and Handling) Rules

1999 | The Environment (Siting for Industrial Projects) Rules

2000 | Noise Poll and Control) Rules |
~ [2000 | Ozone Substances (Regulation and Control) Rules |

7
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h_l_ﬂl | E-waste (Management and Handling) Rules il |
2011 | National Green Tribunal (Practices and Procedure) Rules J
2011 | Plastic Waste (Management and Handling) Rules | |

1.1.6 National Environmental Plans & Policy Documents: Table No-3:

National Forest Policy, 1988

National Water Policy, 2002

National Environment Policy or NEP (2006)
Iﬁ;&u‘_!ml Conservation Strategy and Policy Statement on Environment and Development,
Policy Statement for Abatement of Pollution (1992)

National Action Plan on Climate Change
Vision Statement on Environment and Human Health
Energy Research Institute
and Climate Change (Mo

;I:ﬂ?:-.m&ﬂ & [whoi—

1.2 Objectives
1. To study present usage of Natural resources the College i5 consuming
2. To Study the present pollution sources
3. To study various measures to make the campus Self sustainable in respect of Natural
resources
4, Tusuggmthevuiousmnsummmdmpoumimuhir.“'m.ﬂm

1.3 Audit Methodology:
. Study of College as System
Study of Electrical Energy Consumption
. Study of CO2 emissions
. Suggestions on usage of Renewable Energy
1.4 General Details of College

No Head Particulars

1 Paramhansa Ramkrishna Maunibaba Shikshan Santha's
Name of Institution S i :
Anuradha Engineering College Chikhli,

2 Anuradha Nagar, Sakegaon Road, Chikhli, Buldhana,
Maharashtra. 443201.

—
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2. Study of Consumption of Various Resources
The Institute consumes following basie/derived Resources:
1. Air
2. Water
3. Electrical Energy
4. Liqueficd Petroleum Gas
Also, college emits following pollutants to environment
1. Human Waste: Solid/ Liquid

2. Kitchen waste
3. Air pollution
We try to draw a mmmumw&wum
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Table 2.1: Electrical Energy Consumption
No Month Energy (kWh)
I Jun-21 2,571
> May-21 3,174
3 Apr-21 2,798
i Mar-21 3,231
| 5 Feb-21 2,173
¢ Jan-21 3,068 |
, Dec-20 3,281
2 Nov-20 2,985
5 Oct-20 3,964
& Sep-20 3,764
i Aug-20 3,267
Jul-20 3,606
= Total 38,482
Maximum 3,964
Minimum 25T
Average 3,207

2.1 Variation of Monthly Electrical Encrgy Consumption

Moanth Wise Energy Consumption, kWh

Ad0
l,._'d‘-
L
L
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~ Figure2.1 : Monthly Electrical Energy Consumption
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2.2 Key Inference drawn

From the above analysis, we present following imporiant parameters:
Table 2.2: Variation in Important Parameters

No | Parameter/ Energy
Value Consumed, KWh
|| Maximum 3964
2| Minimum 2571
3 | Average ol
s | Towl 38,482
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3. Study of Environmental Pollution
In this Chapter, we present the various types of Pollution as under:

3.1 Air Pollution

The College is using two forms of Energies, namely: Thermal in the form of LPG and
Electrical Energy used for day to day operations of the College. The major pollutant on
account of above Energy forms is the Carbon Di Oxide.

e | unit (kWh) of Electrical Energy emits 0.8 Kg of CO; in the atmosphere

e | Kgof LPG emits 3 Kg of CO; in the atmosphere
In the following Table, we present the CO; emissions.

Table 3.1: Month wise Consumption of Electrical Energy & CO; Emissions:

Energy Consumed, co1
No Month kWh Emissions, MT

1 Jun-21 2,571 2.06
2 May-21 3,174 2,54
3 Apr-21 2,798 224
4 Mar-21 3,231 258
5 Feb-21 2,773 222
6 Jan-21 3,068 2.45
7 Dec-20 3,281 2.62
g Nov-20 2,985 239
9 Oct-20 3,964 3.17
10 Sep-20 3,764 301
11 Aug-20 3,267 2.61
12 Jul-20 3,606 288

Total 38,482 30.79
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In the following Chart we present the CO2 emissions due to usage of Electrical Energy.

‘[ €02 Emission (MT)
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Figure 2.1: CO2 emission due to usage of electrical energy.

1.2 Study of Solid Waste Generation
The College has already installed a Bio composting Plant, wherein, the bio-
degradable waste is composted & is used as fertilizer for the garden,

3.2.1 Photograph of Bio Composting Processing Tanks
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4. Study of Rain Water Harvesting

The College has already installed Rain Water Harvesting project, wherein the rain wader
falling on the termce is collected and through pipes it is fed 1o underground Wter Storage l
tank. This stored water is then reused for domestic purpose,

Photograph of Rain Water Harvesting Pipe:
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5. Recommendations

In order to reduce the dependency on Natural resources and also in order to reduce the
various pollutions arising due to the day to day operations of the College we herewith
recommend following recommendations.

e Installation of Bio Gas Generator Plant instead of Bio composting Plant,
« Installation of Scwage treatment Plant to make campus a Zero Discharge campus
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Report on Cireon Audit: Parsembansa Ramkrishas Maunibba Shikshan Santha's Anuradha Engineering Coliege Chikhl

Executive Summary

Green Audit of Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha
Engineering College Chikhli is conducted by Nutan Urja Solutions, Pune. Based On the audit
field study, following important points can be presented.

1. Present Energy Consumption

Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha Engineering College
Chikhli uses Electrical Energy as the source of Energy for vanous equipment in the college
campus. In the following Table, we present the details of Energy Consumption.

Table no 1: Details of energy consumption

Energy coz
consumed, Emission
Sr no Parameter (Units) (MT)
1 Maximum 3,964 317
2 Minimum 2571 2.06
3 Average 3,207 437
4 Total 38,482 30,79

3. Various Measures Adopted for Energy Conservation
1. Usage of STAR Rated ACs at new installations
2. Usage of LED lights at some indoor locations
3. Usage of LED Lights for outdoor lighting.
3. Rain Water Harvesting
The College has installed the Rainwater harvesting project, to reduce dependency on municipal
corporation water supply.
4. Waste Management
The College has already installed a Bio composting Plant, wherein, the bio-degradable waste is

wnpmtnd&ismdufmﬂiurfwﬂnpldm.
The internal communication is through emails and hence there is hardly any generation of -

Waste in the premises.
5, Notes and Assumptions
1. Daily working hours-10 Nos
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1. Introduction

The institution Paramhansa Ramkrishna Maunibaba Shikshan Santha's Anuradha
Engineering College Chikhli is situated in the Anuradha Nagar, Chikhli ; Dist:-Buldana in
Nlnhuuhmshla.Mnunpniaﬂmdmwlmgﬂmmwahnﬁummimﬁ
Mms&mm.mm&mmmwammnmﬂmmmﬁﬂ
Mu:ymmemmmmmum.umm.m.miuﬁmmmm
MMMSMSiMMMMMWMbWuISth
Rmhﬁhnlhlmihih-.Iimuhhﬁ_shdinﬂnywlﬂlwithmmnhﬂ&mhum
to six branches and M.Tech.

1.1 Objectives
1. To study present level of Energy Consumption
2. To Study the present CO:emissions
3. To assess the various equipment/facilities from Energy efficiency aspect
4. To measure various Electrical parameters
5. To study Scope for usage of Renewable Energy
6. TostudyvnﬁmsmeﬂwmrednmﬂmeyCmmpﬁm
1.2 Audit methodology
1. Study of connected load

2. Study of various Electrical parameters
3. To prepare the Report with various Encon measures with payback analysis
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2. Study of Electrical Energy Consumption

In this chapter, clectricity bills are studied for the analysis of electrical energy

consumption.
Table no 2.1: Summary of electricity bills
Bill
Energy | Amount
No | Month | (kWh) | (Rs)
1 Jun-21 | 2,571 | 34,602
2 May-21 | 3,174 | 40,815
3 Apr-21 | 2,798 | 37319
4 Mar-21 | 3,231 | 42,521
5 Feb-21 | 2,773 | 37,468
6 Jan-21 | 3,068 | 40,644
7 Dec-20 | 3,281 | 42,808
8 Nov-20 | 2,985 39.779
9 Oct-20 | 3,964 | 50,282
10 Sep-20 | 3,764 | 48,136
11 | Aug-20 | 3267 | 42919
12 Jul-20 | 3,606 | 46817
Total | 38,482 | 504,110

Variation in energy consumption is as follows,
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Figure 2.2: Month wise electricity bill

Key observations of electricity bill are as follows,

‘Table no 2.2: Key observations
Energy co2
consumed, Emission
Sr no Parameter (Units) MT)
1 Maximum 3,964 317
2 Minimum 2,571 2.06
3 Average | | 3207 257
4 Total 38,482 30.79




Bepor on Creen Auditt Paranvhanss Rambkrihes Mainibabs Shbosban Santha’s Anursdia Fagmeenng Collgs Chkhli

3. Carbon Foot printing

1. A Carbon Foot print is defined as the Total Greenhouse Gas emissions (CO; emissions),
emitted due to various activities. In this we compute the emissions of Carbon-Di-Oxide, by usage
of the various form of Electrical Energy used by the College for performing its day to day
activities
2. Basis for computation of CO; Emissions:

The basis of Calculation for CO; emissions due to Electrical Energy is as under

% 1 Unit (kWh) of Electrical Energy releases 0.8 Kg of CO; into atmosphere,

Based on the above Data we compute the COy emissions which are being released in to
the atmosphere by the College due to its Day to Day operations

We herewith furnish the details of various forms of Energy consumption as under

Table 3.1: Month wise Consumption of Electrical Energy & CO2 Emissions

Energy coz
Consumed, | Emissions,

No Month kWh MT

1 | Jun21 | 2571 2,06

2 |May-21| 3,174 2,54

3 | Apr-2l 2,798 224

4 | Mar21| 3231 2.58
5 | Feb21| 2773 2.22
6 | Jan-21 3,068 245
7 | Dec-20 | 3,281 2.62

8 | Nov20| 2985 239

9 | Oct-20 | 3,964 3.17

10 | Sep-20 | 3,764 3.01

11 | Aug-20 | 3267 2.61

12 | Jul20 3,606 2.88
Total | 38,482 30.79

In the following Chart we present the CO2 emissions due to usage of Electrical Energy.

9
Nutan Urja Solutions, Pune.
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4, Study of Rain Water Harvesting

The College has already installed Rain Water Harvesting project, wherein the rain water
falling on the terrace is collected and through pipes it is fed to underground Water Storage tank.
This stored water is then reused for domestic purpose.

Photograph of Rain Water Harvesting

Nutan Urja Solutions, Pune.
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6. Study of Waste Management
6.1 Solid Waste Management
The College has already installed o Bio composting Plant, wherein, the bio-degradable
waste is composted & is used as fertilizer for the garden,
Photographs of Bio Composting Storage Tanks:

: 6.2 e-Waste Management
's The internal communication is through emails and there is hardly any generation of e-
I' Waste in the premises.
i
il
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7. Study of Green Practices
7.1 No of students who don't use own Vehicle for coming to Institute

Out of total students coming to Institute, about 60% students use own Automobile.
7.2 Usage of Public Transport

During the Students transport study, it was revealed that the local students who are
residing near areas make use of Public Transport like Municipal Transport local buses, local
sharing type auto rickshaws. Some students use bicycles. Institute encourages students to not to
use automobiles.
7.3 Pedestrian Friendly Roads

The Institute has well defined pedestrian foot paths as to facilitate the casy movement of
the students within the campus.
Photograph of Road within campus

7.4 Plastic Free Campus

The Institute is an active participant in the Government of India’s most prestigious
project of SWATCHH BHART ABHIYAN. The Institute has displayed boards in the Campus,
mmnkcmecampusplnﬁcfme.\faﬁmmmumadopmd for this purpose are as follows

r msulhﬁanofs:pmmcwmhﬁufnrbryma&wum
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» Usage of paper tea cups in the Institute canteen
¥* Display of boards in the campus for Plastic Free campus
7.5 Paperless Office
The internal communication of the [nstitute is through the Internet. There are hardly any
day to day operations, where printing is required.
7.6 Green Landscaping with Trees and Plants

The Institute has beautiful maintained Garden.

Figure 7.1: Beautiful maintained Garden of college
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