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Executive Summary

After the Field measurements & analysis, we present herewith important observations
made and varous measures to reduce the dependency on Naturil resources & redice the
polluticn.

Ans & Commerce College Warwal Bakal, Buldana consumes various resources for
duy to doy operations, hamely: Ait, Water, Electrical Energy & LPG.
1. Varions Pollution due to College Activities;

» Air pollution: Mainly €O; an account of Electricity & LPG Consumption
» Salid Waste: Bio degradable Kitchen Waste, Garden Waste
»  Liguid Waste: Human liguid waste

2. Present Level of CO; Emissions:
Energy
cansumed, | CO2 Emission
Srno | Parameter  (Units) (MT)
1 Maximum 11 0.50
2 Minwmun | 434 035
3 Awerage 572 0.46
4 Total 6,867 549

3. The varions projects alveady implemented for Environmental Conservation:

# Usage of Natural Day light in corridors
# Implementation of Blo Composting pit for disposal of Bio degradable wasie
7 Implementation of Rain Water Harvesting

4. Recommendations:

1. Installation of Bio Gas Generator Plant instead of Bio composting Plant.
2. [Installation of Sewage weatment Plant to make campus 2 Zero Discharge campus

5. Notes & Assumptions:

1. 1 kWh of Electrical Energy releases 0.8 Kg of COy into atmosphere
2. | kWp Solat PV plant generates § kWhiday Electrical Energy for 300 days in an year.

wutan Urga Solunpns
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Abbreviations

AL Air conditioner

PES Progregsive Education Society
CFL, :  Compact Fluorescent Lamp
FTL Fluorescent Tube Light

LED Light Emitting Diode

k'Wh kilo-Wat Hour

Oy Quantity

W Want

kW Kilo Wan

PF Power Factor

MD Maximum Demand

PC Personal Computer

MSEDCL Maharashtrs State Electricity Distribution Company Lid
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1. Introduction
L1 Important Definithons:
1.1.1 Environment: Deflinition us per environment Protection Act: 1986

Environment inctudes water., wir and land and the inter-relutionship which exisis
among and between Water, Amr, Land and Human beings, other living creamres, planis
microorganism and property
1.1.2. Environmental Audit: Definition:

An sudit which asims @t verification and validation 10 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, docwumented and periodic evaluation of how well environmental
arganization management and equipmen: are performing with an aim of helping to regularize
the environment

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

the concentrution as may be, ar tend to be, injurious to Environmant.

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

1927 | The Indian Farest Act

1972 | The Wildlife Protection Act

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

1981 The Air (Prevention and Contral of Pollution) Act

1986 | The Environment Protection Agl

1991 The Public Liability Insurance Act

2002 | The Biological Diversity Act

2010 | The National Green Tribural Act

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

1489 Manufacture, Storage and Import of Hazardous Chemical Rules
2000 Municipal Solid Waste (Manngement and Handling) Rules
1968 The Biomedical Waste (Management und Handling) Rules
1999 The Environment (Siting for Industrial Projects) Rules

2000 Nowse Poliution (Regulation and Conirol) Rules
2000 | Orzone Depleting Substances (Regulation and Control) Rules =

1589 Haznrdous Waste (Management and Handling) Rules
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2011 E-waste (Munagement and Handling) Rules
(2001 | National Green Tribunal (Practices and Procedure) Rules
2011 Plastic Waste (Mansgement and Handling) Rules

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

National Forest Policy, 1988

Natiornisl Water Policy, 2002

Nationa] Environment Policy or NEP (2006)

ll'ﬂ;&iznnnl Conservition Strategy and Policy Statement on Environment and Development,

Pnﬂt:,r Sttement Tor Abatement of Pollution (19%2)

National Action Plan on Climate Change

Vision Statement on Environment and Human Health

Technology Vision 2030 (The Energy Research Institute)
Addressing Energy Secunty and Climate Chan oEF and Bureau of Energy Efficiency

o e bl P ol o Bl g | o

The Road o Copenhagen: India"s Position on Climate Change Issues (MoEF)

1.2 Ohjectives
1. Tostudy present usage of Matural resources the College is consuniing
2. To Study the present pollution sources
3. To study various measures to moke the campus Self sustainable in respect of Natarl
resnurces

4. Tosugaest the various measures to réduce the pollution: Air, Water, Noise
1.3 Audit Methodology:

1. Study of College us System

2. Sudy of Electrical Energy Consumption

3. Sudy of CO2 emissiony

4. Suggesdons on usage of Renewitble Energy
1.4 General Details of College

No Head Particulars

! Name of Institution Aris & Commerce College warwat Bakal, Buldana

z i Artz & Commerce College warwsl Bakal, Buldana
: JMoharishtrn 444202

3 Affiliation

Sant Gadge Babs Amravat University, Amravati,

Nutan Urin Solutions
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2. Study of Consumption of Various Resources
The Tnstitte consumes following basie/denived Resoutcen:
I Aar
2. Water
3. Electrical Energy
4. Liquefied Petroleum Gas
Also, coliege emits following pollutunts to environment
I, Human Waste: Solid’ Ligquid
2. Kitchen waste
1. Air pollution
We try to draw o schematic disgram for the College Svatem & Egvironment us under.
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Now we compute the Generation of CO2 on sccount of consumption of Electrical Energy &
LPG as under,

The enlculation of electrical energy consumption by college can be given as,

Nutn Uria Solutions
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Table 2.1: Electricil Energy Consumption

Mo Month | Energy Consumed,
KWh
: Oct-20 621
Sep-2{) 62
5 p-
| 3 Aug-20) 621
| . Tul-20 5]
'5 Tun-20 821
. May-20 621
|
; Apr-20 621
; Mar-20 621
[ Feb-20 vy
.9
(| Tan-20 452
10
n Dec-19 486
|
' Nov-19 527
12
Total 6867
Maximum 621
Minimium 433.5
Average 5§72

2.1 Variation of Monthly Electrical Energy Consumption

oot Wiea Ervorgy Comsaim pllor, KA
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Figure 2.1 : Manthly Electrical Energy Consumption
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2.2 Key Inference drawn

From the above mnalysis, we present following impartant parsmeters:
Table 2.2t Variation in Important Parameters

No | Parameter/ Energy
Value Consumed, KWh
1 Muximuom 621
2 Minimum 433.5
k] Average 512
4 | rowm 6867

Mutan Una Solations
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3. Study of Environmental Pollution
It this Chapter, we present the virious 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 pollutnt on
sccount of above Enetgy forms is the Carbon Di Oxide.

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

e | Kgol LPG emits 3 Kg of CO; in the atrasphere
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 | Emlssions, MT
1 Det-20 621 0,50
3| Sep20 621 0.50
T Aug20 671 0,50
3 Tul-20 621 0,50
5 | Jun20 621 0,50
6 | May-20 621 0,30
7| Apr20 621 0.50
§ | Man20 621 0.50
5 | Feb-20 134 0,35
10 | Jan-20 a5 0.36
11| Deci? w6 | 039
12 Nov-19 527 0.42
ot 6867 549
Maximum &l 0.50
Minimum FET 035
Average 573 0.46

Nutan Vs Solutions
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In the following Chart we present the CO2 emissions due to usage of Electncal Energy.

€O2 Emission (MT)
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Figure 3.1: CO2 emission due to usage of electrical energy.

1.2 Study of Solid Waste Generation
The College has alrendy mstalled 4 Blo composting Plant, wheren, the bio-
degrudable wasle 15 compokted & is used ay fertilizer for the garden.

3.2.1 Photograph of Bie Composting Processing Tanks

3.3 Study of Liquid Waste Generation
At present the Ligmid Waste generated due to day to day operations 13 drained off to
the municipal Corporation through a pipe.
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3.4 Study of e-Waste Management:
The imternal commumication is through emails and hence there 1s hardly any

generution of e-Waste in the premises.

Nutan Urja Sohitions
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4. Study of Rain Water Harvesting

The College has already installed Rain Waier Flatvesting project, wherein the tain waler

[alling on the terruce is collected and through pipes it is fed to underground Witer Storge
tank. This stored water is then reused for domestic purpose,

Photograph of Raim Water Harvesting:

Mutan Usja Solulons
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5. Recommendations
In order to reduce the dependency on Natural resources and also in ordet o reduce the
various pollutions atising due to the day to day operations of the College we herewith

recommend following recommendations.

o Installution of Bio Gas Generator Plant mstead of Bio composting Plant.
o Instillation of Sewnge trestment Plant to muke campus o Zero Discharge campus

Nt Uinjm Solufmmn
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Executive Summary

Afer the Field mensuremnents & analysis, we present herewith important observations
made and vanous measures to reduce the dependency on Natural resources & roduce the
pollution.

Ars & Commerce Callege Warwat Bakal, Buldana consumes various resources for
day to day operations, namely; Air, Water, Electrical Eneray & LPG.
1. Various Pollution due to College Activities:

# Air pollution: Munly CO; on secount of Electnicity & LPG Consumption
= Solid Weste: Bio degrndoble Kitchen Waste, Guarden Wasie
# Liquid Waste: Human liguid waste

2. Present Level of CO; Emissions:

| Energy
consumed, | CO2 Emission
Sroo | Parameter | (Units) (MT)
| l Maximun 621 0.50
2 Minimum 390 0.31
3 Average 310 (.41
& Totul 6,118 489

3. The various projects already implemented for Environmental Conservation:

7 Usage of Nawral Doy light in carridors

= [mplementation of Bio Composting pit for disposal of Bio degradable waste

# Implementation of Rain Water Harvesting
4. Recommendutions:

I, Inswallation of Bin Gos Generator Plant instead of Bio composting Plant,

2. Insmllation of Sewage treatmeni Plant to make campus a Zero Discharge earmpus
8. Notes & Assumptions:

L. 1 KWh of Electrical Energy releases 0.8 Kg of CO; into atmosphese
2. | kWp Salar PV plant gencrates 5 kWihvday Electrical Energy for 300 days in an year.

Nutn Una Soluliens
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Abbreviations

AC : Airconditioner

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

k'Wh : kilo-Watt Hour

Quy ¢ Quanrity

W : Wan

kW : Kilo Watt

PF :  Power Factor

M D © Maximum Demund

PC . Pérsonnl Computer

MSEDCL : Mahamshita State Electricily Distribution Company Lid

Nutan Urga Salytions




Evisirnpuimniel Ands fepat At & Commmree College wirwse Bakai, Bujdama

1. Introduction

1.1 Importunt Definitlons:

1.1.1 Environment: Definition as per environment Protection Aci: 1986

Environment includes water, air and lond and the inter-relationship which exisis
among and betwees Water, Air, Land snd Hiuman beings, other living creatures, plants
migroorganism and property
1.1.2. Environmental Audit: Definition:

An audit which aims at verification amd validation to ensure that various
environmenin! lows are compiled with and pdequate carc has been faken towards
environmental protection and preservation

According to UNEP, 1991, “Environmental audit can be defined as a management tool
comprising systematic, documented and periodic evaluarion of how well environmental

arganization management and equipment are performing with an aim of helping to regularize

thi @nvironmen!

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

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

1.1.4, Relevant Environmental Laws in Indis: Table No-1:

__192? The Indian Forest Act
1972 The Wildlife Protection Act
1974 The Water {Prevention and Control of Pollution) Act
19717 The Water (Prevention & Cantrol of Follution) Cess Act
1980 The Forest (Conservation) Act
1981 The Air (Preventicon and Control of Pollution) Act
| BBG The Environment Protection Act
1991 | The Public Linbility Insurance Act
2002 The Biological Diversity Act
2010 The Nationa] 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 Huxardous Chemical Rules
2000 | Municipal Solid Waste (Management and Handling) Rules
1998 | The Biomedical Waste (Management snd Handling) Rules
1999 The Environment (Siting for Industrial Projects) Rules

2000 Noise Pollution (Regulation and Controf) Rules

2000 | Ozone Depleting Substances (Regulution and Control) Rules

MWirun Urga Solutues
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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 Farest Policy, 1988

National Water Policy, 2002

Nutlonal Environment Policy or NEP {2006)

h;aﬁ_fmnl Conservalion Strategy and Policy Statement on Environment and Development,
1992

Policy Statement for Abatement of Pollution (199%2)

National Action Plan on Climate Change

Vision Stutement on Environment and Human Hﬂl'th

Technology Vision 2030 En [‘D-Itl_“.‘ltﬂ

P o b ol Ead bl MRl oo Ll

(==
7
18

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
TESOUICES

4. Tosuggest the various measures (o reduce the poliution: Awr. Water, Noise

1.3 Audit Methodology:
1. Study of College as System
2. Study of Electrical Energy Consumplion
3. Swdy of CO2 emissions
4. Suggestions on usage of Renewable Encergy

1.4 General Detalls of College
No Head Particulars

] Name of Instiration Arts & Commerce College warwit Bakal, Buldana

2 Arts & Commerce College warwat Bakal, Buldana
Address
Mahavashtya 444202

3 Affiliation

Sant Gadge Baba Ammvati University, Amravati.

MNutan Urjn Solatigns
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2, Study of Consumption of Various Resources
The Institute consumes following basic/derived Resources:
. Air
2. ‘Water
3. Electrical Enorgy
4, Liguefied Petroleum Gas
Also, college emits following poliutants 16 environment
l. Human Waste: Solid’ Liquid
2. Kitchen wasie.
3. Aur pollution

We try to dmw o schematic dingram for the College System & Environment as under.

_ e - 'mﬁ
—, . ,j Watat 5 1':‘ El=iw ey ) ¢ .a—‘_Lm'_ - -.II
Alr ) \‘u.__rﬁ'"l '_‘—"' "‘--._ =
e
] L | '
College (Systom
—l ) |
L [ —
| Washe I. Kliehan -I f Alr
SoldUiguid Waste '. Polidion:
— " - _'__.-" .. Eu:

Now we compute the Generation of CO2 on secount of consumption of Electrical Energy &
LPG a8 under.

The caleulntion of electnical encrgy consumption by college can be given as,

Nutan Ui Solutions
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Table 2.1: Electrical Energy Consumption

No Month | Energy Consumed,

{ | KWh
, | Sep-2) 534
3 | Aug-21 570
Jul-21 45|

3
Jun-21 4R

4
s May-21 440
i p Apr-2] 582
| : Mar-21 390
; Feh-21 497
Jain-21 dqds

9
i Dec-20 509

-
. Now-20 575
Oct-20 621

12
Tatal G118
Maximum 621
Minimam | 390
Average | 510

2.1 Variation of Monthly Electrical Energy Consumption

ettt e Cosamiimrtian, #iWh

.............

Nutan Urga Solafoni
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2.2 Key Inference drawn

From the above analyais, we present following important parametars:
‘Table 2.2: Variation in Important Parnmeters

No | Parameter/ Energy
Value Consumed, kWh
1 Maximum 621
2 | Minimum 390
3 Average 510
4 Total L

Mutsn Urpa Solotinns
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3. Study of Environmental Pollution
In this Chapter, we present the varions tvpes of Pollution ns undet;

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.

o | unit (kWh) of Electrical Energy emits 0.8 Kg of COy in the atmosphere

o | Kgof LPG emits 3 Kg of CO; in the aimosphere
In the following Table, we present the CO; emissions,

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

Encrgy Consumed, |  CO2

No Monih kWh Emissions, MT
1 | Sep-21 554 04
2 Aug-21 570 0.46
3 Jul-21 451 ! 0.36
4 Jun-21 484 | 039
5 | Mayal 40 038
6 Apr-2l 82 | 047
7 Mar-21 390 | 031
g Fbal 497 = 0.40
g Jan-21 445 0.36
10 | Dec20 500 ' 041
11 | Nov-20 575 | 0.46
12 | Oet20 621 .' 0.50
Total 6118 : i89
Maximum 621 7490
Minimum 390 | 3640
Average 510 ' 4996
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in the following Chart we present the €02 emissions due to usage of Electrical Energy.

CO2 Emission [MT)
| i
Il-"I:I
-
F i
.
i | I I I
b
.; _.- ,._.r -i" r_.pf J J J{'-)o,ﬁé.ﬂ{'

Figure 3,1: CO2 emission due to usage of electrical energy.

3.1 Study of Solid Waste Generation
The College has alréady installed a Bio composting Plant, whersn, the bio-
degradnble wiste is composted & is used as fertilizer for the garden.

3.2.1 Photoagraph of Bio Composting Processing Tunks

3.3 Study of Liquid Waste Generation
An present the Liguid Waste generated due to day to day operations is drained off o
the municipal Corporation through a pipe.

Mutanm Liga Bolutions
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3.4 Study of e-Waste Management:
The internal communication is through emnils and hence there s hardly aoy
gengration of e-Wuste in the premises.




Envirmmeess Ambe Ry Ans & Commenoe College warsod Habal, Baidem

4. Study of Rain Water Harvesting
The College has already installed Rasin Water Harvesting project, wherein the rain water

fulling on the termee is collected and through pipes it is fed to underground Water Storsge
tank. This stored water is then reused for domestic purpose.

Photograph of Rain Water Harvesting:

Nutan Uirjs Solutitng
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5. Recommendations

In order 10 reduce the dependeney on Natiral resources and also in order 1o reduce the
vartous pollutions arising due to the day 1o day operations ol the College we herewith
recommend following rescommendations.

* Installation of Bio Gas Generatpr Plant instead of Bio composting Plant.
» Instailation of Sewnjge treatment Plant to make campus a Zero Discharge campus

Nutan Lirga Soiurions
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Executive Summary
After the Fiold medsurements & analysis, we present hetewith important observalions
made and various meagures o reduce the depenidency on Natural resources & reduce the
pollution.
Arts & Commerce College Warwat Bakal, Buldana consumes various resources for
duy 10 day operations, namely: Air, Water, Elecirical Energy & LPG.
1. Various Pallution due to College Activities:
» Air pollution: Mainly €Oy on account of Eleotricity & LPG Consumption
» Solid Waste: Bio degradable Kitchen Waste, Garden Waste
#  Liguid Waste: Human bicuid waste

2. Present Level of CO; Emissions:
Encrgy
consumed, | CO2 Emission
Seno | Parameter  (Units) (MT)
| Maximum 638 0.51
i Minimnum 410 0.33
3 Average 509 041
4 Total 6,113 4,89

3. The various projects already implemented for Environmental Conservation:

# Usage of Namral Day light in eorridors
# [mplementation of Bio Composting pit for disposal of Bio degradable waste
» Imiplementation of Rain Witer Harvesting

d. Recommendntions:

1. Instullution of Bio Gas Generntor Plant instead of Bio composting Plant.
2. Instaliation of Sewnge 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 stmosphere
2. 1 kWp Solar PV plant gencrates 5 kWh/day Elecinical Energy for 300 days in an year.
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Abbreviations

AC Air conditioner

PES Progressive Eduestion Society
CFL Compuet Fluorescent Lump
FTIL Fluorescent Tube Light

LED Light Emitting Diode

kWh kilo-Watt Hour

Qty ¢ Quantity

W Watt

kw Kilo Wat

PF Power Factor

MD Maximum Demand

PC Personal Computer

MSEDCL Muoharashtrs State Electricity Distribution Company Lid
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1. Introduction
L1 Important Definitions:
L1.1 Environment: Definition as per environment Pratection Act: 1986

Environment mcludes water, dir and land snd the inter-relationship which exists
among and betwean Water, Air, Land and Human beings, other living creatures, plants
microorganism and property
1.1.2, Environmental Audit: Definition:

An audit which aims w 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, “Emnvironmental audit can be defined as a management tool
comprising systematic. documented und periodic evaluation of haw well envirommental
arganizafion management and equipment are performing with an aim of helping 1o regularize
the environment
L1.3, Environmental Pollutant: means any solid, liquid and gaseous substance present m
the concentration as may be, or tend to be, injurious to Envirgnment.

L4, Relevant Environmental Laws in Indin: Table No-1:

1927 The Indinn Forest Act
1972 The Wildlife Protection Act
1974 The Water (Prevention and Control of Pollution) Act
1977 | The Water (Prevention & Control of Pallution) Cess Act
(1980 | The Forest (Conservation) Acl
1981 The Air (Prevention and Control of Pollution) Act
1986 The Environmen! Protection Act
199] The Public Liabality 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:

| 949 Hazurdous Waste (Management and Handling) Rules
| 985 Manufacture, Storage and Impon of Hazardous Chemical Rules
2000 | Mumeipal Solid Waste (Management and Handling) Rules
1998 | The Biomedical Waste (Management and Handling) Rules
1999 The Environment (Siting for Industrial Projects) Rules
2000 Nomse Pollotion (Regulation and Contral) Rules
| 2000 Orzone Depleting Substances (Regulation and Control) Rules

Mutan Urpn Solutim
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2001 E-waste (Management and Handling) Rules
2011 Nutional Green Tribunal (Practices and Procedure) Rules:
2011 Plastic Waste (Management und Handling) Rules

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

I. | Nauonal Forest Policy, 1988
2. | National Water Policy, 2002
3. | National Environment Policy or NEP (2006)
P ]I'-.I;é;mm-cnmuiun Strategy and Policy Stafement on Environment and Development,
| 5. | Policy Statement for Abalement of Pollution (1992)
6. | National Action Plan on Climate Change
L 7. | Vision Stement on Environment and Human Health
| B. | Technology Vision 2030 The Eneroy Research Institute
9. | Addressing Eneray Secunty end Ciunm E""’_ﬁ {HnEF and Bureau of Energy Efficiency
. 10 | The Road to Copenhagen; India’s Position on Climate Change Issues (MoEF)
1.2 Objectives
1. Tostudy present usage of Natural resources the College is consuming
2. To Study the present pollution sources

3. To study vorions measures to make the campus Soif sustainable in respeet of Natural

4.

Fesalrces

To suggest the vanous megsures to reduce the pollution: Air, Witer, Noise

1.3 Audit Methodology:

l.
2,
3,

4.

Stdy of College as System

Study ol Electrical Energy Consumption
Study of CO2 emissions

Suggestions on usage of Renewable Energy

1.4 General Details of College

Mo

Head Particalars

I

| Nume of Institution Arts & Comimerce College wurwat Bakal, Buldana

2

Ans & Commerce College warwnt Bakal, Buldona

Address
Muharashira 444202

|

3

| Affilintion . :
| Sant Gadge Baba Ammavati University, Amravati,

Nutan Urjz Solubons
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2. Study of Consumptien of Various Resources
The Insti ﬁ:t: consumes following basit/derived Resources:
Air

Water

Electrical Enetgy

Liquefied Petroleum Gas

R il A

Also, college emils following poliotants 1o enviromment
1. Human Waste: Solid’ Liquid
2. Kitchen waste
3. Aarpollution

We try to draw a schematic dingram for the College System & Environment as uncler.

- = == _

i -‘"' .-"f- -""u
| | Bwwey |
P o ) A B ) Cire
[ L ] ® .
Collage Bystam
| Human | e A
Waste; Kichen -.J r'? Alr
Sl iquid ” \ Wastn y Paliution:

Now we compiite the Generation of CO2 on gccount of consumption of Electrical Energy &
LPG a8 under,

The calculntion of elecrrncal energy consumption by college can be given as,

Nutan Urja Salutions
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Table 2.1: Electrical Energy Consumption

No Month  Energy Consumed,
kWh
{ Jun-22 519
, May-22 576
5 Apr-22 638
P Milr-22 477
3 Feb-22 410
Jan-22 473
fi
. D=2 531
. Nov-21 443
Oet-21 47]
9
vep-21 554
o | O
Aug-2] 570
T 2
Jul-21 4%
12
Total 6113
Muaximum a3k
Minimuam 410
| Average 509

2.1 Variation of Monthly Electrical Energy Consumption

Lisrdhy Wen Fewrpy Dol o=, VR

i
]
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Figure 2.1 : Monthly Electrical Energy Consumpltion
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2.2 Key Inference drawn

From the above analysis, we present following important parameters:

Table 1.2: Variation in Important Parnmeters

No | Parameter/ Energy I
Vilue Consumed, KWh
| Maximum (o8
2 | Minimum 410
3 Average 03
4 | retl 6113

&

A

[
25

ot

£

i
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3. Study of Environmental Pollution
I 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
Elecincal Energy used for day w day operations of the College. The major pollutant on

account of above Encrgy forms is the Carbon DI Oxide.
o 1 unit (kWh) of Electrical Energy erits 0.8 Kg of CO: in the mmosphete
o | Kgof LPG emits 3 Kg of €Oy in the atmosphere
In the following Table, we present the CO; emisgions.

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

Energy Consumed, co2
No Manth kWh Emilssions, MT

| Jun-22 519 (.42
2 May-22 576 0.46
3 Apr-22 638 0.51
] Mar-22 477 0,38
5 Feb-22 410 0.33
8 Jan-22 473 0,38
7 Dec-21 531 042
8 Nov-21 443 035
9 Oct-21 471 0.38
10 Sep-21 554 (.44
1 Aug-21 370 046
12 Jul-21 451 0.36
Total 6,113 489

Maximum 638 0.51

Minimum 410 033

Average 509 0.41

Mutan Lina Solutionn
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In the following Chart we present the CO2 emisslons due to usage of Electrical Energy.

CO2 Emizsion [MT]

I‘ || | “l

O R ST R R
| YA S EL P SIS F T

"

Figure 3.1: CO2 emission due to usuge of electrical energy.

3.2 Study of Solid Waste Generation
The College hes already installed 5 Blo composting Plant, wherein, the hio-
degradable waste is composied & (s used as fertalizer for the garden,

3.2.1 Photograph of Bio Composting Processing Tanks

3.3 Study of Liquid Waste Generation
At present the Liquid Waste genemated due to day to day operations is drained off to
the municipal Corporation through a pipe.

MNutan Une Solotons
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3.4 Study of e-Waste Management:
The internal commumication s through emails and hence there 8 hardly any
generation of e-Waste in the premises.
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4. Study of Rain Water Harvesting

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

Photograph of Fnin‘“’ulcr Harvesting:

Nutan Llrja Soluthoom 1\:.
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5. Recommendations
In order to reduce the dependenicy on Natural resources and also in order 1o reduce the
virious pollutions arising due o the day to day opemtions of the College we herewith

recommend following recommendations.

» Installation of Bin Gas Genzsrator Plant instead of Bio composting Plant.
o Installation of Sewage trestment Plant to make canipus n Zero Discharge compus

Muinn Lria Salutiymg
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Executive Summary

After the Field measurements & analysis, we present herewith important observations
made and various messires 1o reduce the Energy Consumption & mitigate the CO;y emissions.
College consumes Energy in the form of Electrical Encrgy 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 coz2
consumed, Emission
Sr no Parameter (Units) (MT)
1 Maximum 621 0.50
2 Minimum 434 035
3 Average 572 (146
4 Total 6,867 549

2. Energy Conscrvation Projects already installed
|. Usage of LED lights at some indeor locations
2 Usage of LED Lights for cutdoor lighting,
3. Usage of STAR rated fans a1 new installations
3. Key Observations
. Usage of LED hights.

2. Usage of star ruted equipment.
3. Mainwined a good power factor.

5. Percentage of Usage of LED Lighting
The College has various Types of Light fitings, namely: LED & CFL. The percentage of
Annual LED Lighting Usage to Annual Lighting requirement works out to be 94 %.

Nutan Urja Solutions, Pune
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6. Recommendations

Table no |: Recommendations for energy savings

Annual
Annual | Investment | Payvhack
Saving
No Recommendntion il Monetary | Required, | period,
. ential,
B Gain, Rs. Rs, Maonths
kKWh/Annum
Replacement of 29 Nos
Old Ceiling Fans  with kYA 4,147 63,046 |82
1 | STAR mating fans'
Installati f 3kW grid
netaliation © & 4,500 49,500 150,000 ib
2 | connected PV panel
Total 4,877 53,647 213,046 48
7 Notes & Assumptions

. Daily working hours-10 Nos
2. Annual working Days-300 Nos

3. Average Rate of Electrical Energy : Rs 11/- pér KkWh

Nutan Urja Seluflons, Pune
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Abbreviations

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

v Voliage .

I Current

kW Kilo- Watt

kWh kilo-Watr Hour

kVA Active Power

Nutan Urje Solutions, Pune
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1. Introduction

The mission underiaken by Arts & Commerce College warwat Bakal, Buldana is 1o strive
und provide Education to those poor, downtrodden and exploited communities of the arca. It will
awcelerate the development of this region and establish confidence among the youth,

1.1 Objectives

To study present level of Energy Consumption

2. To Study Electrical Consumption

3. To assess the various equipment/facilities from Energy efficiency aspect
4. Tostudy vanous meastres 10 reduce the Energy Constimiption

1.2 Audit Methodology:

l. Study of connected load
2. Swdy of vanous Electrical parameters
3. To prepare the Report with various Encon measures with payvback analysis

1.3 General Details of College
Table No-1.1: Details of college

No Head Particulars
| Name of Institution Arnts & Commerce College warwat Bakal, Buldana
5 Arts & Commerce College warwat Bakal, Buldana
Address Maharashlzan 444202
: aillikation Sant Godge Baba Amravati University, Amravati.

Nutan Urja Sciutions, Pune
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2. Study of connected load

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

lond.
Table No-2.1: Location wise study of Electrical fittings in various buildings
LED

_ tube Computers
No Location ' (20W) | CFL | Fans (65W)

1 1QAC | 3 3 2
2 Exam room | 1

3 Seminar Hall 4 7 |

4 | Smff Room 2 3

5 1G] ] |

f G2 1 1

7 (3 1 |

G4 (Principal |

8 raam) I 1

9 (G5 (Office) 3 3 4
10 | G6 2 1 |
11 Fl | |
12 F2 | I
13 Fi I 1
14 F4 | 1
15 F§ 2 1
16 S1 | |
17 S4 1 |
18 S5 3 1
|9 Reading room ] 1
20 | Library 10 7 1
21 | Chemistry lab 2 i
22 Chemistry Dept 1 1
23 Zoology leb 2 1
24 | Zoology Dept. 2 1
25 Physics lub 2 1
26 Botany Dept. 2 1
27 Computer lab 2 1
28 Meeting hall 3 2
29 | Rest House | 2

7
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i0 NCC | !
31 Sparts 1 |
i2 NSS§ I l
13 Hall 5 5
Total 65 7 | 29 36

Apart from above load, the school has pump. Individual fitting wise load is as under.

Table No 2.2: Equipment wise Connected Load

Load, | Load,

No | Equipment Qty | Willnit | kW
1 Ceiling Fan 29 65 1.9
2 LED-20W 63 20 1.3
3 CFL 2 24 0.0
4 Computers 16 63 23
5 Pump (2ZHP) 1.5
Total 7.1

Duta can be represented in termis of PIE chart as under,

vameEnr) callbig F2n

LED-200W

Computars

Figure 2.1: Distribution of connected load.

'.p‘l.l -
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3. Study of Electrical Energy Consumption

In this chapter, electricity bills are swudied for the analysis of clectrical energy

consumption.

Table no 3.1: Summary of electricity bills
' Bill
Energy | Amount
No | Month | (kWh) | (Rs)

| Oct-20 | 62] 6043

2 Sep20 | 621 | 6043
3 | Awg20| 621 | 6043
4 Jul-20 621 6043
5 | Jun-20 | 621 6043
6 May-20 [ 621 6043
7
8
9

Apr-20 | 621 | 6043
Mar-20 621 6043
Feb-20 | 434 | 4215
10 | Jan20 | 452 | 4389
Il | Dec-19 | 486 | 4724
12 Nov-l9! 527 | 5119
Towl ~ 6B67 | 66790

Variation in energy consumption 1s as follows,

Nutan Lirja Solutlans, Puna
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Marth Wise Cnergy Consurnpiron;, KW
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Figure 3.1: Month wise energy consumption
Monthly variation m electricity bill is as follows,

T
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Figure 3.2: Month wise electricity bill

Key observations of electricity bill are ns follows,

Table no 3.2: Key observations

Energy cO2
cansumied, Emission
Srno Parnmeter (Units) (MT)
1 Maximum 621 (.50
2 Minimum 434 .35
3 Average 572 (.46
d Total 6,867 5.49

10
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4. Carbon Foot printing

1. A Carbon Foot print is defined as the Total Greenhouse Gas cmissions (C0s emissions),
emitted due 1o various activitics. In this we compute the emissions of Carban-Di-Oxide, by usage
of the vartous form of Electrical Energy used by the College for performing its day to day
nctvitics
2, Basis for computation of CO; Emissions:

The basis of Caleulation for CO; emisgions due to Electrical Energy is as under

» | Unit (kWh) of Electrical Energy releases 0.8 Kg of CO, info atmosphere.

Based on the dbove Data we compute the CO; emissions which are being released in to
the atmosphere by the College due 1o 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
| Ow20 | 621 0,50
> | Sep20 | 621 0.50
3 Aug-20 621 0.50
4 Jul-20 621 0.50
5 Jun-20 621 .50
& | May20| 621 0.50
7 | Apr20 | 621 0.50
8 Mar-20 621 0.50
9 Feb-20 434 .35
10 | Jan20 | 432 0.36
11 Dee-19 486 0.39
12 | Nov-19 527 0.42
Total 6,867 549

11

Nutan Urja Solutiohs, Pune




Report on Energy Audit Ars & Cammerse College warstat Raknl, Buldaris

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

CO2 Emission (MT)

Gk

il

£ ff S 4 B i, . &
| LTS TS

Figure 4.1: Month wise CO2 Emission

12
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5. Study of utilities
5.1 Study of Lighting

There are 2 CFLs and 65 LEDS i indoor lightings.,
5.2 Ceiling Fans

At building facility, there are about 29 Nos Qld Ceiling Fans, which consumed about 65
W of Electrical Energy. It is recommended to replace these old Fans with BEE STAR Rated

Ceiling Fans,
5.3 Water Pumps
There is | Water pump with 2HP capacity,

13
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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 Oty \1:::;! I::L
| CFL 2 24 0.048
- LED lighting load
I | LED tube 65 | 20 13
| Total LED lighting load 13
Total Lighting load 1.348

It can be seen that out of total lighting load 96% load is LED lighting load.

4
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7. Energy conservation proposals

7.1 Replacement of old funs with STAR Rated fans

During the Audit, it was observed that there are 29 no of fans. It 18 recommended to
replace these old fans with STAR Rated fans.
In the following Table, we present the savings, investment required & payback snalysis.

No Particulars Vilue Unit

| Present Qty of Old Ceiling Fan fittings | 29 Nos

Energy Demand of Old Ceiling Fan

2 fitting 65 W/ lnit

3 | Energy Demand of STAR Rated Fan | 52 | W/Unit

4 Reduction in demad 13 Willnit

5 Average Daily Usage period 4 Hrs/Day

6 Daily saving in Energy 1.508 | kWh/Day

7 Annual Working Days 250 Nos

8 Annuml Energy Saving possible amn kWh/Annum
9 Rate of Electrical Energy 1 Rs'kWh
10| Annual Monetary saving 4147 | Re/Annum
11 Costof STAR Rated Ceiling Fan 2174 Rs‘unmit

Rs lump

12 | Investment required 63046 | sum

13 Simple Povback period 182 Months

15

Niutan Urja Solutions, Pune




Heport oo Energy Aodit Ars & Commerees College warwat Bukil, Buldana

7.2 Installation of 3 KW Solar PV panel

It is recommended to install 3 kW solar PV punel. In the following Table, we present the
savings, investment required & payback analysis,

No | Particulars Value  Unit
| Instgllation of 3kW PV unit |3 kW
2 Energy saving 4500 | kWh/Anoum
3 Rate of electricdl energy 11 Rs
4 Annual monetory savings 40500 | Rs/ Annum
5 Investment required 150000 | Rs lump sum
b Simple payback period i6 Maonths
16
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7.3 Summary of Suvings
Annual |
Annual | Investment Payvback
Saving
No Recommendation ' Monetary | Required, | period,
potential,
Gain, Rs. Rs. Months
] KWh/Annum |
Replucement of 29 Nos
Old Ceiling Fans with
1 | STAR rating fans 377 4,147 | 63,046 182
Installation of 3kW grid
2 | connected PV panel 4,500 49,500 | 150,000 36
Total 4877 53,647 213,046 48
17
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Executive Summary

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

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

Table no 2.1: Detalls of energy consumption

' Energy coz2
consumed, Emission
Srno Parameter {Units) (MT)
1 Maximum 621 0.50
2 Minimum 390 0.31
3 Average 510 041
4 Total 6,118 489

2. Energy Conservation Projects already Installed
. Usage of LED lights at some mdoor locations
2. Usage of LED Lights for outdoor lighting.
3. Usage of STAR rated fans at new installations
3. Key Observations
I. Usage of LED lights.

(3N
4

Usage of star rated equipnient.
3. Maintained a good power fuctor,

5. Percentage of Usage of LED Lighting
The College has various Types of Light fittings, namely: LED & CFL. The percentage of
Annual LED Lighting Usage to Annual Lighting requirement works out to be 94 %.

-
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6. 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 29 Nos
Old Ceiling Fans with 377 4,147 63,046 182
1 | STAR rating fans _
[nstallation of 3kW gnd )
4,500 49,500 150,000 36
2 | connected PV panel
Total 4,877 53.647 213,146 48

7 Notes & Assumptions

I. Daily working hours-10 Nos
2. Annusl working Days-100 Nos

3. Average Rate of Electrical Encrgy : Rs 11/~ per kWh

Mutan Uria Solufions, Pune




Heport on Energy Audit Arts & Commeroe College warwat Bakal, Buldans

Abbreviations

CFL : Compact Fluorescent Lamp
FTL :  Fluorescent Tube Liglht
LED : Light Emitting Diode

4 : Vulmge.

I + Current

kW Kilo- Watt

kWh kilo-Wait Hour

kYA Active Power
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1. Introduction

The mission undertaken by Arts & Commerce College warwat Bakal, Buldana is to strive
and provide Education Lo those poor, downtrodden and exploited communities of the area. It will
accelerate the development of this region and establish confidence among the youth.

1.1 Ohjectives

1. To study present level of Energy Consumption

d

To Study Electrical Consumption
3. To assess the various equipment/facilities from Energy efficiency uspect
4. Tostudy various measures 1o reduce the Encrgy Consumgption

1.2 Audit Methodology:

. Study of cannected load
- Study of various Electrical purameters

[

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 .i Particulars
1 Name of Institution Arts & Commerce College warwat Bakal, Buldana
Ans & Commerce Cellege warwat Bakal, Buldana
Address Miharashtra 444207
3 Affilintion

Sant Gadge Babe Amravati University, Amravati.
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2. Study of connected load

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

load.
Table Na-2.1: Location wise study of Electrical fittings in various buildings
LED
tube Computers

No Location (20W) | CFL | Fans (65W)

1 IQAC 3 3 2

2 Exam room I I

3 Seminar Hall - 7

4 Staff Room 2 i

5 Gl 1 1

6 Gl 1 |

7 (3 1 |

G4 (Principal |

8 roam) |

9 | G5 (Office) 1 3 n
10 | G6 2 | 1
11 Fl 1 1
12 | F2 I 1
13 | F3 1 |
14 |F4 1 i
15 | F5 2 | 1
16 |S] 1 1
17 |4 l |
18 S5 3 l
19 Remding room 1 |
20 | Library 10 7 l
21 Chemisiry lab 2 1
22 | Chemistry Dept 1 |
23 | Zoology lah 2 |
24 | Zoology Dept. 2 1
25 | Physics lab 2 l
26 | Botany Dept. 2 I
27 | Computer lab 2 1
28 | Meeting hall i 2
FL Rest House i 2

T
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3 | NCC ] I
31 Sports 1 |
32 NSS ] 1
13 Hall 3 5
| Total 65 1 9 | 36

Apart from above load, the school has pump. Individual fining wise load is as under.

Table No 2.2: Equipment wise Connected Load

Load, | Load,

No | Equipment Qty | W/lnit | kW
I Ceiling Fan 29 65 19
2 LED-20W 635 20 13
3 CFL 2 24 0.0
4 Computers 16 (i) 23
§ | Pump (2HP) | 1.5
Tatal | 7

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

g

Caillog Fan

LED-20W

Computers

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)

I Sep-21 554 4200

2 Aug-2l | 570 7,990
3| k21 | 451 | 3640
4 | Jun-21 | 484 | 4,695
5 May-21 440 4.267
6 Apr-21 582 5,649
2

8

9

Mar-21 | 390 | 3801
TFeba2l | 497 | 4833
Jan2l | 45 4324

10 | Dec-20 | 509 | 4929

i1 | Nov-20| 75 | 5385

12 | Ow20 | 621 | 6083

Totl | 6118 | 59955

Varintion in energy consumption isas follows,
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Tiamih Wise Enmigy Consusmiption, KW
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Figure 3.1: Month wise energy consumption
Monthly variation in clectricity bill is as follows,

Flesrnapting il Byl

M . . | - o - il EEaE) A el i Wi L. -

Figure 3.2: Month wise electricity bill

4 ¢ 8 0]

Key observations of electricity bill are as {ollows,

Table no 3.2: Key observations

Energy o2
consumed, Emission
Srao Parasmeter {Units) (MT)
I Meximum 621 0.50
2 Minimum 390 031
3 Average 510 0.4]
Bl Total 6,118 4.89

L0
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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 vanous 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
ntivitics
1. Basis for computation of CO; Emissions:

The busis of Caleulation for CO: emissions due to Electrical Energy is as under

# 1 Umi (kWh) of Elecinical Energy releases 0.8 Kg of CO; into stmosphere.

Based on the above Daw we compute the COy emissions which are being released in to
the atmesphere by the College due 1o its Day 1o Day operations

We herewith furmish 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
I | Sep-21 554 0.44
2 | Aug-21 570 0.46
3 Tul-21 451 0.36
4 | Jun2l a4 | 039
5 | May-21 440 | 035
6 | Apr-21 382 0.47
7 Mar2] 390 0.31
8 | Feb-2l 497 (.40
9 | Jan-21 445 0.36
10 | Dec-20 509 0.41
11 Nov-20 575 0.46
12 | Oct-20 621 0.50
Total 6,118 | 4.89

11
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In the following Chart we present the CO2 emissions due to usage of Electrical Energy.

CO2 Emission (MT)
Qaiy
bk

L)

i

£ - T S
Pl LTI TELEEF

Figure 4,1: Month wise CO2 Emission

12
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5. Study of utilities

5.1 Study of Lighting
There are 2 CFLs and 65 LEDs in indoor lightings.
5.2 Ceiling Fans

At building facility, there are about 29 Nos Old Ceiling Fans, which consumed about 65
W of Electrical Energy. It 15 recommandad to replace these old Fans with BEE STAR Rated
Ceiling Fans.
5.3 Water Pumps

There is | Water pump with 2HP capacity.

13
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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 losd catered by LED lighting,
Table 7.1: Total lighting load

. Lond, | Load,
No Particulars Quy
Willnit | kW

1 |CFL 2 24 0048 |
LED lighting lnad

! LED tube 65 20 | b
Total LED lighting load 13
Total Lighting load | 1.348

It can be seen that out of total lighting load 96% load is LED lighting load.

14
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7. Energy conservation proposals

7.1 Replacement of old fans with STAR Rated [ans

During the Audit, it was observed that there ave 29 no of fans. It is recommended 10
replace these old fans with STAR Rated fans.
In the following Table, we presont the savings, investment required & payback analysis,

No Particulars  Value Unit

| Present Qty of Old Ceiling Fan fittings | 29 Nos

Energy Demand of Old Ceiling Fan

2 fitting 635 W/ Unit

3 Energy Demand of STAR Rated Fan | 52 | WiUnit

4 Reduction in demad 13 Willnit

5 Average Daily Usage period 4 Hrs/Day

fi | Daily saving in Energy 1.508 | kWh/Day

7 Annual Working Days 250 Nos

8 Annual Energy Saving posmble 377 kWh/Annum
9 | Rate of Electrical Energy I RskWh
10 | Amnual Monetary saving 4147 | Re/Annum
11 | Cost of STAR Rated Ceiling Fan 2174 | Rs/unit

Rs  lump

2 Investment required 63046 | sum

13 | Simple Payback period 182 l Months

15
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7.2 Installation of 3 kW Solar PV panel

It is recommended to install 3 KW solar PV panel. In the following Table, we preseat the
savings, investment reguired & payback analysis.

No | Particulars Value | Unit

I | Installation of 3KW PV unit 3 kW

2 | Energy saving 4500 | kWh/Annum
3 Rate of electrical energy 11 Rs

4 Annual monetory savings 49500 . | Rs/ Annum
] Investment required 150000 | Rs lump sum
6 Simple payback penod 36 Months

16

Nutan Urja Soluticns, Puhe




Regiort on Energy Audit Arts & Cofmmerso Udllege warwut Bakal, Puldans

7.3 Summary of Savinps
' Annual
Annual | Investment | Payback
Saving
No Recommendation Monetary | Required, | period,
potential,
Gain, Rs, Rs. Manths
. KWh/Annum
Replacement of 29 Nos
Old Cetling Fans  with
| | STAR mating fans T 4,147 | 63,046 182
Installation of 3kKW grid
2 | connected PV panel 4,500 49,500 | 150,000 36
Total 4,877 53,647 213,046 | 48
17 Sua s‘:“;:
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Execcutive Summary

After the Field measurements & analysis, we present herewith important observations
made and various meastres to reduce the Energy Consumption & mitigute the CO; emiigsions,
College consumes Energy in the form of Elecirical Energy used for various gudgets, Office &
other focilities.

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

Table na 2.1; Detaills of energy consumption

Energy co2
consumaed, Emission
Sr no Parameter (Unlts) (MT)
1 Meximum 638 0.51
2 Minimum 410 0.33
3 Average 509 0.41
4 Total 6,113 4,89

2, Energy Conservation Projects already installed
l. Usage of LED lights at some mdoor locations
2. Usage of LED Lights for outdoor lighting.
3. Usage of STAR rated fans at new installations
3. Key Observations
l. Usage of LED lights.

2. Usage of star rited equipment.
3. Maintained a good power factor.

5. Percentage of Usage of LED Lighting
The College has various Types of Light fittings, namely: LED & CFL. The percentage of
Annual LED Lighting Usage to Annual Lighting requirement works out to be 94 %,
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6. Recommendations

Table no 1: Recommendations for energy savings

Annual
Annual | Investment | Payback
. Saving
No Recommendation Monetary | Required, | period,
. potential, '
Gain, Rs, Hs, Months
KWh/Annum
Replacement of 29 Nos
Old Ceiling Fans with 377 4,147 63,046 182
| | STAR rating fans |
Installation of 3kW gnd
4,500 49,500 150,000 36
2 | connected PV panel
Total 4,877 53,647 213,046 48

7 Notes & Assumptions

1. Daily working hours-10 Nos
2. Annual working Days-300 Nos

3. Avernge Rate of Electrical Energy : Rs 117- per KWh
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Abbreviations

CFL Compact Fluorescent Lamp
FIL Fluorescent Tube Light
LED - Light Emitting Diode

v - Voltage

1 ¢ Current

kW . Kilo- Watt

k'Wh : kilo-Watt Hour

kVA Active Power
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1. Introduction

The mission undertuken by Arts & Commerce College warwar Bakal, Buldana is to strive
and provide Education to these poor. downtrodden and exploited communities of the areq. It
will accelerate the development of this region and establish confidence among the youth.

1.1 Objectives

To study present level of Energy Consumption
To Study Electrical Consumption
To assess the various equipment/facilitics from Energy cfficiency aspect

o Lad R e

To study various measures to reduce the Enérgy Consumption
1.2 Audit Methodology:
1. Study of connected load
2. Study of various Electrical parameters
3. To prepare the Report with various Encon measured with payback analysis

1.3 General Details of College

Table No-1.1: Details of college
No Head Particulars
1 Name of Institution Arts & Commerce College warwat Bakal, Buldana
Arts & Commerce College warwat Bakal, Buldana
Address Maharashtra 444202
3 Affiliation

Sant Gadge Buba Amravati University, Amravati.
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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
LED
tube Computers
No Location (20w) | CFL Fans {65W)
1 IQAC 3 3 2
2 Exam room 1 1
3 Seminar Hall 4 7
4 Staff Room 2 3
5 Gl 1 ]
6 G2 ] I
7 G3 | |
GJ_1 (Principal 1
B | room) l |
G GS (Office) 3 3
10 G6 2 1
11 Fl ]
12 |F2 1
13 F3 1
14 Fa |
15 F5 2
16 |SI] 1
17 | S4 |
I8 55 3
19 | Reading room 1
20 | Library 10 7
21 | Chemistrv lab 2
22 | Chemustry Dept |
23 | Zoology lab 2
24 | Zoology Dept. 2
25 Physics lab 2
26 Botany Dept. 2
27 | Computer lab 2
28 | Meeting hall 3
29 Rest House 1
=
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0 | NCC ! 1
il Spons ] |
32 | NSS ] I
33 | Hall 5 5
Total 65 2 29 36

Apart from above load, the school has pump, Individual fitting wise load is as under.

Tahle No 2.2: Equipment wise Connected Load

Load, Load,

No | Equipment Oty | W/lnit | kW
! Ceiling Fan 29 65 1.9

2 LED-20W 63 20 1.3

3 CFL 2 24 0.0

4 Computers 36 65 2.3

5 Pump (2HP) 1.5

Total 7.1

Data can be represented in térms of PTE chart as under,

Famjp l.:"H‘P[

Caifing Fan

LED-70W

Compuizss

CH

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 clectrical encrgy
consumption.

Table no 3.1: Summary of electricity bills

Bill
Energy | Amount
No | Month | (KWh) (Rs)
| Jun-22 519 13250
2 May-22 [ 576 9.220
3 Apr-22 H38 4.800
4 Mar-22 471 3,720
5 Feb-22 410 7.080
[ Jan-22 473 1,730
7 Dec-21 531 15,630
8 Nov-21 443 11,500
9 Oct-21 471 7.940
10 Sep21 | 554 | 4200
1 | Aug2l| 570 | 7.990
12| Jul2l | 451 | 3640
Total 6113 [ 92740

Variation in energy consumption is as follows,

Nutan Urja Solutions, Pune
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mianth Wise Enesgy Comumption. kWwh

-
i
LN
b
= e g
bex
= 5 B = ‘:.-1 =] =1 = B =3
- a4 IT ¥ - £ £
- ol j I : | i 5 "

Figure 3.1: Month wise energy consumption
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Monthly variation in electricity bill is as follows,
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Figure 3.2: Month wise electricity bill
Kevy ohservations of electricity bill are as follows,

Table no 3.2; Key observations

Energy co2
consumed, Emission

Srno Parameter {Units) (MT)
1 Maximum GEL 0.51

2 Mimimum 410 0.33

3 Avernge KL 041

4 Total 6.113 489

10
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4. Carbon Foot printing

1. A Carbon Foot print is defined as the Towl Greenhouse Gas emissions (CO; emissions),
emitted due to various sctivitics. In this we compule the emissions of Carban-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 COy Emissions:

The basis of Caleulation for COy 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 roleased in to
the atmosphere by the College due to its Day to Day operations

We herewith furmsh 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 | KkWh MT
1 Jun-22 519 0.42
2 | May-22 576 046
3| Apr-22 638 0.51
4 | Mar22| 477 0.38
5 | Feb-22 410 0.33
6 | lam22| 473 0,38
7 | Dec-2 531 0.42
8 | Noy-2l 443 0.35
9 | Det21 471 0.38
10 | Sep-21 354 0.44
11| Aug-21 570 | 046
12 | Jul2l 451 036
Total 6,113 4.89

11
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In the following Chart we present the CO2 emissions due 1o usage of Electrical Energy.
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Figure 4.1: Month wise CO2 Emission
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5. Study of utilities
5.1 Study of Lighting

There are 2 CFLs:and 65 LEDs in indoor lightings.
5.2 Celling Fans

At building facility, there are about 29 Nos Old Ceiling Fans, which consumed about 65
W of Eleetrical Energy. It is recommended to replace these old Fans with BEE STAR Rated
Ceiling Fans.
5.3 Water Pumps

There is 1 Water pump with 2ZHP capacity.

13
Nutani Urja Selutions, Pune




Beport on By Audin Arts & Commieroe Collegs wirwat Bakal) Baldasa

6. Study of usage of LED lighting

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

. I Load, | Load,
No Particulars Oty
Wilnit | kW
1 CFL 2 24 0.048
| LED lighting load
I LED tube 65 20 1.3
Total LED Jighting load " 13
Total Lighting load | 1.348

[t can be seen that out of ttal lighting load 96% load is LED lighting load.

14
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7. Energy conservation proposals

7.1 Replacement of old fans with STAR Rated fans

During the Audit, it was observed that there are 29 ho of fans. It is fecommended to
replace these old fans with STAR Rated funs,
In the following Table, we present the savings, investment required & payback analysis.

No Particulars Value Unit

] Present Qty of Old Ceiling Fan fittings | 29 Nos

Energy Demand of Old Ceiling Fin

2 fitting 65 W/llnae

3 Energy Demand of STAR Rated Fan | 52 Willnit

4 Reduction in demad 13 Wil

5 Average Daily Usage period 4 Hrs/Day

6 Dafly saving in Energy 1,508 | KWh/Day

) Annual Working Days 250 Nos

8 Annual Energy Suving possible 377 kWh/Annum
9 Rate of Electrical Energy 11 Rs’kWh

10 | Annual Monetary saving 4147 | R&’Annum
11 Cost of STAR Rated Ceiling Fan 2174 Reunit

Rs lump

12 Investment required 63046 | sum

13 Simple Paybuck period 182 Months

15
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7.2 Installation of 3 KW Solar PV punel

It is recommended to install 3 kW solar PV panel. In the following Table, we present the
savings, investment required & payback annlysis.

No | Particulars Value | Unit
I | Installation of 3kW PV unit 3 W
r 3 Encrgy saving 4500 | kWh/Annum
3 | Rate of electrical energy i Rs
- Annual monetory savings 49500 | Rs' Annum
5 Investment required 150000 | Rs lump sum
6 Simple payback period if Months
16
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7.3 Summuary of Savings
Annual
Annual  Investment | Payback
Saving
No Recommendation ' Monetary | Required, | period,
potential,
. Gain, Rs. Rs. Months
. kWh/Annum
Replacement of 29 Nos
0ld Ceiling Fans with
1 | STAR rating fans I 4,147 | 63,046 182
Ingtallation of 3kW gnid
2 | connected PV panel 4,500 45,500 | 150,000 36
Total | 4,877 33,647 213,046 48
17
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Executive Summary

Green Audit of Arts & Commetee College warwat Bakal, Buldana is conducted by Nutan
Urja Solutions, Pune. Based On the sudit field study, following impertant points can be

presented.

L. Present Energy Consumption

Arts & Commerce College warwat Bakal, Buldaha uses Electricdl 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
Srno Parameter (Units) (MT)
1 Maximum 621 0.50
2 Minimum 434 0,35
3 Average an 0.46
4 Total 6,867 549

I

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. Usuge 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 instalied a Bio composting Plant, wherein, the bio-degradable waste is

composted & is usaid as fertilizer for the garden.

The internal communication is through cmails and hence there is hardly any genemtion of e

Waoste in the premises.

Nutan Urja Solutions, Pute,
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6. Notes and Assumptions
I, Daily working houss-10 Nos
2. Annual working Days-250 Nos

-

3. Averuge Rate of Electrical Energy : Rs 11/~ per KkWh

e

W
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Abbreviations

CFL Compact Fluorescent Lamp
FTL ¢ Fluorescent Tube Light
LED :  Light Emitting Diode

v Voluage .

[ Current

kW Kilo- Watt

kWh . kilo-Watt Hour

kVA Active Power
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1. Introduction

The mission underiaken by Aris & Commerce College warwat Bakal, Buldana is 1o strive
and provide Education tt those poor, downtrodden and exploited communities of the area. [t will
aceelerate the development of this region and establish confidence among the youth.

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 vanous Electrical parameters
5. To study Scope for usage of Renewable Energy
6. To study vanous 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 varions Encon measures with payback analysis
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2. Study of Electrical Energy Consumption

In this chapter, electricity hills are studied for the analymis of clectncal cnergy
cansumption

Table no 2.1: Summary of clectricity hills

Bill
Energy = Amount

No Month | (kWh) (Rs)
I | Oct20 | 621 | 6043
) Sop-20 621 6043
3 Aug-20 | 621 6043
4 Jul-20 621 6043
5 Jun-20 621 6043
6 May-20 | 621 6043
7 Apr-20 621 643
8 Mar-20 621 6043
9 Feb-20 434 4215
10 Jan-20 452 4389
11| Dec19 | 486 | 4724
12 | Nov-19 527 5119

I Total 6H6T. 66790

Variation in energy consumption is us follows,

Moy Urfs Solotions, Pume.
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Figure 2.1: Month wise energy consumption
Maonthly variation in electricity bill is as follows,
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Figure 2.2: Month wise electricity bill

Key ohservations of electmeity bill are as follows,

Table no 2.2: Key observations

sutsh Uria Solutions, Pune.

Energy CO2
consumed, Emission

Srno Parameter {(Units) (MT)
l Maximum 62l 0.50

2 Minimum 434 035

3 Avemme | 52 0.46
4 Total 6,867 549
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3. Carbon Foot printing

1. A Curbon 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 diay to day
nctivitics
2. Basis for computation of CO; Emissions:

The busis of Calculation for COs 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 Dita we compute the CO; emissions which wre being released m o
the atmosphere by the College due to its Day 1o Day operations

We herewith furmish the details of various forms of Energy consumption as undir

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

Energy co2

Consumed,  Emissions,
No Month kWh MT
1 | ocr20 | 621 0.50
2 | Sep-20 621 0,50
3 Aug-20 621 (.50
4 Jul-20 621 (.50
5 Tun-20 621 (.30
6 | May-20 621 0.50
7 | Apr-20 621 (.50
8 Mar-20 621 0.50
0 Feb-20 434 0.35
10 | Jan-20 452 0,26
11 Dee-19 486 0,39
12 | Nov-19 527 0.42
Total 6,867 549

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

10
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4. Study of Rain Water Harvesting

The College has already installed Rain Water Harvesting project, wherein the rain water
fialling 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

12
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5. Study of Waste Management
5.1 Solid Waste Management
The College has already installed a Bio composting Plant, wherein, the bio-degrudable
waste is composted & is used s fertilizer for the garden,
Photographs of Bio Composting Storage Tanks:
=

5.2 e-Waste Management
The internal communication 15 through emails and hence there is hardly any generation of

e-Waste in the premises,

13
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6. Study of Green Practices
6.1 No of students who den't use own Vehicle for coming to Institute

Out of tolal students coming to Instilute, about 60% students use own Automobile.
6.2 Usage of Public Transport

During the Studenis transport study, it was revealed that the local students who are
residing near areas rnal;:-usis:' of Public Transpori like Municipal Transport local buses, local
sharing type auto rickshaws. Some students use bicyeles.
6.3 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

6.4 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 thas purpose are as follows
# Installation of Séparnte waste bins for Dry waste & wet waste
» Usage of paper tea cups i the Institute canteen
# Display of boards in the campus for Plastic Free campus

wiia 38:‘,\\
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6.5 Paperless Office
The intemal communication of the Institute is through the Intemet. There are hardly any
day to day operations, where printing is required.
6.6 Green Landscaping with Treées and Plants
The Institute hag beantiful maintained Garden.

Figure 6.1: Beautiful muintained Garden of college

15
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Executive Summary

Green Audit of Arts & Commetce College warwar Bakal, Buldana is conducted by Nutan
Urja Solutions, Pune. Based On the audit ficld study, following important points can be

presentad,

1. Present Energy (funsumpﬂun

Arts & Commerce College warwat Bakal, Buldana 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 encrgy consumption
| Energy coz
cansamed, Emission
Srno Parameter {(Linits) (MT)
] Maximum 621 0.50
2 Minimum 390 0.31
3 Average 510 0.41
4 Total 1 6,118 4,89

2. Various Measures Adopted for Energy Canservation
|. 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 menicipal
corparation waler supply.
4. Waste Management
The College has already insalied a Blo composting Plant, wherein, the bio-degradable waste is
cormposied & 15 used as fertilizer for the garden,
The internal communication is through emails and hence there is hurdly any generation of e-
Waste in the premises.

Nutan Urja Solutions, Pune.
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6. Notes and Assumptions
1. Daily working hours-10 Nos
2. Annual working Days-250 Nos
3. Average Rate of Electrical Energy : Rs 11/~ per kWh

Nutun Usja Solutions, Pune.
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Abbreviations

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

v Voltage -

I Current

kW Kilo- Wit

kWh kilo-Watt Hour

kVA Active Power
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1. Introduction

The mission undertaken by Ars & Commerce College warwat Bakal, Buldana is to strive
and provide Education to thoge poor, downtrodden and exploited communities of the area. It will
accelerate the development of this region and establish confidence among the youth,

1.1 Objectives
1. To study present level of Energy Consumption
To Study the present COs emissions
To assess the various equipment/facilines from Energy efficiency aspect
To mensure various Electrical parameters

IR .

To study Scope for usage ol Renewable Energy
6. To study various mensures to reduce the Energy Consumption
1.2 Audit methodology
|, Studyof connected load
2. Study of various Electrical parameters
3. To prepare the Repont with various Encon measures with payback analysis

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

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

consumption.

Table no 2.1: Summary of electricity bills
Bill
Energy | Amount
No Month | (KkWh) | (Rs)

I Sep-21 554 4200

2 Aug-21 570 7,990
3 Jul-21 451 3,640
4 Jun-21 484 4,695
5 May-21 440 4,267
6 | Apr-2l 582 | 5649
5
8
9

Mar-21 390 | 3,801
Feb-21 497 | 4,833
Jan-21 | 445 4324
10 | Dec-20 509 | 4929
11 | Nov-20 575 | 5,585
12 | Oc-20 621 6,043
Total = 6118 | 59958

Variation in energy consumption is as follows,

Nutan Urja Salutions, Pune.
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Figure 2.1: Month wise energy consumption

Monthly variation in electricity bill is as follows,
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Key observations of electricity bill are as follows,
Tuble no 2,2: Key observations

Figure 2.2: Month wise electricity bill

Energy co2
consumed, Emission
Srno Parameter (Units) (MT)
I Maximum 621 0.50
2 Minimiim 390 0.31
3 Average 510 041
4 Total 6,118 4.89

Nutan Utia Solutions, Pune.
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3. Carbon Foot printing

L. A Carbon Foot print is defined as the Total Greenhouse Gas emissions (CO. emissions),
emitted due to varibus 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 COy Emissions:

The basis of Caleulation for CO; emissions due w Electrical Energy is as under

# 1 Unit (kWh) of Electricul Energy releases 0.8 Kg of CO; into atmosphere.

Bused on the sbove Daw we compute the CO; emissians which are being released in 1o
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 Cansumption of Electrical Energy & C02 Emissions

' Energy co2

Consumed, | Emissions,
No | Month kWh MT
I | Sep2l 554 044
2 Aug-21 570 0.46
3 Jul-21 45] 0.36
4 Jun-21 A4 .39
5 May-21 440 035
6 | Apr2l 582 0.47
7 Mar-21 390 0.31
§ |Feb2l 497 0.40
9 Jun-21 445 (.36
10 Dec-20 509 0]
11 Nov-20 575 (46
12 Oet-20 611 0.50
Total 6,118 4.89

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

10
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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 lerrace is collected and through pipes it is fed to underground Water Storuge tank.
This stored water 15 then reused for domestic purpose.

Photograph of Rain Water Harvesting

12
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S. Study of Waste Management
5.1 Solid Waste Management
The College has already installed a Bio composting Plant, wherein, the bio-degradable
waste 15 composted & 15 used as ferulizer for the garden.
Photographs of Bio Composting Storage Tanks:
f -t'_r

5.2 ¢-Waste Management
The internal communication is through emails and henee there is hardly any generation of
e-Waste in the premises.

13
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6. Study of Green Practices
6.1 No of students who don't use own Yehicle for coming to Tnstitute

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

During the Studetus transpott 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,
6.3 Pedestrian Friendly Roads

The Institute has well defined pedestrian foot paths as to facilitate the casy movement of

the students within the campus.

6.4 Plastic Free Campus
The Institute is sn active participan! 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 adopred 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
¥ IDisplay of boards in the campus for Plastic Free campus

14
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6.5 Paperless Office
The intemal communication of the Institute is through the Internet. There are hardly any
day to day operations, where printing 1s required.
6.6 Green Lundscaping with Trees and Plants
The Institute has beautiful maintained Garden,

Figure 6.1: Beautiful maintained Garden of college

iS5
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Executive Summary

Green Audit of Arts & Commerce College warwat Bakal, Buldans is conducted by Nutan
Urja Solutions, Pune. Based On the audit field study, following important points can be
presented.
L. Present Energy Consumption

Arts & Commerce College warwat Bakal, Buldana 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
consurmed, Emission
Sr no Parameter (Units) (MT)
i Maximum 638 0.51
2 Minimum 410 033
3 Average 509 041
4 Total 6,113 4.89

2. Various Measures Adopted for Energy Conscervation
I, Usage of STAR Rated ACs at new installations
2 Usage of LED lights at some indoor locations
3. Usage of LED Lights for omdoor lighting.
3. Rain Water Harvesting
The College has installed the Rafmwiater harvesting project, to reduce dependency on municipal
coTporation walsr supply
4. Waste Management
The College has already insialled o Bio composting Plant. wherein, the bio-degradable waste 15
composted & is used as fertilizer for the jmrden.
The intemal commumcation 15 through emals and hence there s hardly any generation of e-

Waste in the premises.

Nutan Urja Solutions, Pune.
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6. Notes and Assumptions
1. Daily working hours-10 Nos

2. Annual working Days-250 Nos
3. Average Rate of Electiical Energy : Rs 11/~ per KWh

Mutan Urin Solations, Puns,
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Abbreviations

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

Vv Voltage .

l Current

kW Kilo- Watt

kWh kilo-Watt Foour

kVA Active Power

Nutun Urje Solutions, Puns,
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1. Introduction

Tl.'i; mission undertaken by Ans & Commerce College warwat Bakal, Buldana is to strive
and provide Education to those poor, downtrodden and exploited communities of the area, It will
accelerate the development of this region and establish confidence among the youth,

1.1 Objectives
. To study present level of Energy Consumption
. To Study the present CO: emissions
. To assess the various equipment/facilities from Eneryy efficiency aspect
. To measure various Electrical parametirs

To study various measures 1o reduce the Energy Consumption
1.2 Audit methodology
Study of connected load
2. Study of various Electrical parameters

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

|

2

3

4

5. To study Scope for usage of Renewable Energy
i
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2. Study of Electrical Energy Consumption

o 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-22 519 13290
2 |May-22| 576 | 9,220
3 Apr-22 | 638 4,800
4 Mar-22 477 3,720
3 Feb-22 410 7,080
6 Jan-22 473 3,730
1 Dec-21 531 15,630
8 Nov-21 443 11,500
L Oct-21 471 T.940
10 | Sep2l | 554 | 4,200
11 Aug-2] 570 7,990
12 Jul-21 451 | 3,640
Total 6113 _ 92740

Variation in energy consumplion 15 as follows,

Nutan Unjs Solutions, Puns.
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Month Wise Energy Consumption,. EWh
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; Figure 2.1: Month wise energy consumption
Monthly variation in electriclty bill is as (ollows,
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Figure 2.2: Month wise electricity bill

Key observations of electncity bill are as follows,
Table no 2.2: Key observations

Energy co2
consumed, Emission
Srno Parameter (Units) {(MT)
| Maximum 638 0.51
2 Minimum 410 0.33
3 Avernge 509 041
4 Total 6,113 4.89

Nutan Utja Solutions, Pune.
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3. Carbon Foot printing

1. A Carbon Foot print 15 defined as the Total Greenhouse Gas emissions (CO; emissions),
crtitted due to vanous activitics, 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
activitics
1. Basis for computation of CO; Emissions:

The basis of Caleulation for CO: emissions due to Electrical Encrgy is as under

7 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 o
the atmosphere by the College due o its Day to Day operations

We herewith furnish the details of vanous 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 Jun-22 519 0.42
2 May-22 576 0.46
3 Apr-22 638 0.51
& | Mar22| 477 0.38
5 Feh-22 410 033
6 Jan-22 473 0.38
7 Dec-21 531 042
8 Nov-21 | 443 0.35
9 Oet-21 471 0.38
10 Sep-21 §54 (.44
11 Aug-21 570 0.46
12 Jul-21 451 0.36
Total 6,113 4.89

Int the following Chart we present the CO2 emissions due to usage of Electrical Energy.
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4. Study of Rain Water Harvesting

The College has asiready installed Ram Water Harvesting project, wherein the rain water
falling on the termee 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
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5. Study of Waste Management
5.1 Solid Waste Management

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

Photographs of Bio Composting Storage Tanks:
e

5.2 e-Waste Management
The intemal communication {s through emails and hence there is hardly any generation of

e-Waste in the premises.

13 I-;,:Z; NG
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6. Study of Green Practices

6.1 No of studenis who don’t use own Vehicle for coming to Institute

Out of total students coming to Institute, about 0% students use own Automohile.
6.2 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 nckshaws. Some students use bicyeles.
6.3 Pedestrian Friendly Roads

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

_———;-t

6.4 Plastic Free Campus
The Tnstitute 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,
tt make the campus plastic free. Various measures adopted for this purpose are as follows
# Installation of Separate waste bins for Dry waste & wet waste
7 Usage of paper tea cups in the Institute canteen
» Display of boards in the campus for Plastic Free campus

14
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6.5 Paperless Office
The internal communication of the Institute i¢ through the Intemmet. There are hardly any
duay to day operations, where printing is required.
6.6 Green Landscaping with Trees and Plants
The Institute has beautiful maintained Garden,

Figure 6.1: Beautiful maintained Garden of college

15
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