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CRITERIA 7

Institutional Values and Best Practices

7.1 Institutional Values and Social
Responsibilities
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Criterion 7 Institutional Values and Best Practices

Key Indicator 7.1.3
Metric No. | Quality Andits and envirenment and energy regularly undertaken by the
instirurion
T.1.3 The Institutional environment and energy initiative are confirmed
through the folfowing
1. Green Audit / Environment Audit
2. Energy Audis
3.Clean and Green Campus Initiative
4. Bevond the Campus Environmental Promotion Activities
Sr. No ~ Contents (Documents)
| Supporting Documents Daite | Year
| | Green Audit Reports 23/11/22 (2021-22)
2 Eﬂﬂﬂl Auidis Repores 2311722 (2021-22)
3 Environment Audit Report 231722 {2021-22)
'; | Green Audit Reports | 151621 (2020-21)
' 2 Energy Audit Reports | 151621 (2020-21)
f 3 Enviromment Audit Repory 151021 (2020-21)
[ 1 Green Audit Reports 28/09/20 (2019-20)
2 Energy Audit Reports | 2840920 (2019-20)
i Environment Audit Report 280920 {20719-211)
| | Green Audit Repors 22062019 | (2018-19)
2 Energy Audit Reports 22/96/2019 {2018-19)
|| Gireen Audit Reports 15062018 (2017-18)
2 Energy Audis Reports [ 506/ 2018 {2017-18)
Sr. No Contents {Documents)
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3 Supporting Documents | Date | Year
) Clean and Green Campus Initiative
2 Tree Plantation 1771221 2021-2022
3 Tree Plantation 12/12/1% 2019-2020
4 Tree Planiaiion 25182018 2018-2019
5 Tree Plantation 25182017 2017-2018
B Tree Plantarion 1122007 2017-2018
Certificates of Awards received from recognized agency on Green
[ Camipus
4 Supporting Docaments Date Year
Beyond the Campus Environmental Promotion Activities
4 Earthk Day 2242023 22223
Tree plantation, Cleanfiness
Drive, Climate change awareness | /52023 2022-23
3 World Environment Day Sa2023 202223
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Criterion 7 Institutional Values and Best Practices

Key Indicator 7.1.3

Meiric No. | Quality Audits and environment and energy regularly undertaken by the
imstitation

7.1.3 The Institutional environment and energy initiative are confirmed
through the follovwing
I. Green Audit / Environment Audit
2 Energy Audit
3.Clean and Green Campus Initiative
4. Beyond the Campus Environmenial Promotion Activities
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Sr. No Contents (Documents) =1
A Supporting hcuments Date Year
| Green Audit Reports 2311722 2021-22) |
2 Energy Audit Reports 231122 (2021-22)
3 Environment Audit Report | 237122 (2021-22)
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CERTIFICATE

Drate: 2371172022

Thiz 12 10 certaly that we have conducted Green Awdil at Padmashree DR, D Y Patl

College OF Architecture Akurdi, Pune for the yvear 2021-22.
The College has already adopied Green peactices like:
Installation of Rain Water Harvesting system

Inetallation of Sewnge Treatment Ploms.

Installation of 350 KW Rool Top Solar PV Power Plant,
Uzage of Eneray Efficient LED

Usage of Energy Efficient BEE 5TAR Rawed equipment
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We appreciate the support of Management, imvolvement of fculty members and students in the

process of making the campaus Green,

Nutan Urja Solutions,
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Executive Sumimary

Green Audit of Padmashree DR. D ¥ Patil College Of Architecture Akurdi, Pune 35
conducted by Mutan Urja Solutions, Pune. Based On the audit field study, following important
points can be presented
L Present Energy Consumption

Padmashree DR, Y Patil College OF Architecture Akurdi. Pung eses Electrical Energy as
the source of Enerey for various equipment in the college campus, In the following Table, we
present the details of Energy Consuimpteon.

Table no 1: Details of energy consumption

Energy oom .
consumeil, Emission
5rome Parameter {Ulnits) (MT)
| Maximum RIS 489
2 Minsmunm 5778 48
3 Average 26,749 214
4 Total 320,982 256.8

2. Yarious Measures Adopied 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. Usage of Renewable Energy
The institute has installed 350 kW Solar PV Power Plant,

4. Rain Water Harvesting

The College has installed the Ramwater harvesting profect, to reduce dependency on municipal
corpiration water supply.
3. Waste Management

The inteenal communication is through emsils and there ie hardly any generation of e-Waste in
the premises

6. Notes and Assumptions

I. Daily working hours-10 Nos Dr. 0% Palh Pralishihian’s
Padmashies Or. 'Y Falll Colisge ol Archiledung,
it Pue

toutan Lirja Selutions. Pene
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2, Annual working Davs-2530 Nos
3. Averape Rate of Electrical Energy : Rs 11/~ per KWh

= O =1

Padmas! Pralishthar's
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Abbreviations

CFL Compact Flucrescent Lamp
FTL Fluorescent Tube Light
LED Light Eminting Dinde

v Yioltage

| Current

kw Kilo- War

kWh kilos-Watt Hour

KWA Active Power

Dr. D ¥ Palil Pratiththan’s
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1. Introduction

Padmashree Dr. 0. Y. Patil college of Architecture has heen established in the vear 20010,
The college is run by Padmashree De. D, Y, Patil Pratishthan, which has sct up multiple centers
of educational excellence at Pune, Mumbai and Kolbapur. The Institute strongly believes that
world-class education is the stepping-stone to progress. With o Jong-standing commitment
tonwards quality teaching and leaming, the Institute has nurtused values that go imo the making of
successiul carcers. Reiterating excellence with every incoming baich, the Institute stands tall
with fts undeterred commitment w deliver better. Equipped with swte-of-the-art infrastructire,
the Institute always encourapes individuals 1o think, question, exphore and upply their well-haned
minds 16 seale newer heights of sueeess. The Institute believes in imparting education thnt'tl
huild world class eitizens of tomarrow,

Padmashree Dr. D, ¥ Pasil college of Architecture fosters a positive environment for
Penching. Non-Tesching stafT and Students 1o meet the emerging challenges which stimulates
the desire to collaborate and change the worlkd. Padmashree Dr. D. Y. Panl College of
Architecture, & gem of an Institution has suceessfully completed a decade & 15 budding with
young & encrpetic talem creating a mark in this grand galaxy of homes of higher learning. Here
architecture mians not merely a science & construction of building but it will be open vistas of
ideas & ideals. It is indeed a center of fusion between creativity &utility. 1t has been bringing oul
the best talents in the field of housing, modern living & other aspects essential for betier
community life & will continue 10 do so in the future.

1.1 Objectives
|. Tostudy present level of Energy Consumpiion
. To Swdy the present CO:emissions
To assese the various equipment/facilitics from Energy efficiency aspect

To measure various Llectrical parameters

e

_ To study Scope for usage of Renewable Energy
6. To stedy various measures fo reduce the Energy Consumption

1.2 Audit methodology

[
1. Study of connecied load D,

2. Swouedy of various Electrical parameters

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

Padmigshion Si, | = o uthieetyry, B

4 Plurdi- P
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2, Study of Electrical Energy Consumption

In this chapter, electricity bills are studied for the analysis of clectrical energy
consumption. The Padmashree DR. D ¥ Patil College O Architecture Akurdi,Pune 15 situated
i Padmashree 0. Y, Patil Educational Complex. Entire Padmashree D. ¥, Patil Educational
Complex is having single energy meter for all institutes siuated in complex. The bill analysis is
carried for electricity bills of entire campus.

Table no 2.1: Summary of electricity hills
Bill

e

Energy | Amount
N Manth | (K¥Wh) {Rs)

| Jun-22 | 60,107 | 1003847
Muay-22 | 58.72% | 971.594

I-J

3 Apr-21 | 61,090 | 950,973
4 | Mar22 | 19,896 | 939,383
5 | Feb-22 | 19,896 | 353,758
6 | Jan-22 | 18,439 | 337486
z
§
0

Dec:21 | 31,210 | 491,033
Nov-21 | 19,909 | 368,776
Oct-21 | B.754 | 491,033
10 Sep-21 | 11,203 | 363,776
11| Aug2l | 5778 | 203,048
12 | Jul2l | 5971 | 184,510
Total | 320982 | 6,664,219

Variation in energy consumption is as fellows,

Pazmmhmea O, 0

Nuian Urja Solutions, Pune,
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Figure 2.1: Month wise energy consampiion

Monthly varution in electricity bill is as follows,

Key observations of electricity bill are as follows,

Figure 2.2: Month wise clectricity bill

Table no 2.2: Key observations

Enerpgy cO2
consumed, Emission
Srono Parameter (Umies) (MT)
I Maximum 61,090 489
2 Minimum 3,778 4.6
3 Average 26,749 X1
4 I otal 320,982 256.8

Nutan Una Selations, Pune.
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3. Carbon Foot printing

L. A Carbon Foot print is defined 08 the Total Greenhouse Gas emissions (C0 emissions),
emitted due 1o various activities. In this we compute the emissions of Carbon-Di-Oxide, by usage
of the vanous form of Electrical Energy used by the College for performing its day to day
activities
L. Basis for computation of C0: Emissions:
The basis of Caleulation for COy emissions due 10 Electrical Energy is as under
# | Unit (kWh) of Electrical Energy releases 0.8 Kg of COy into atmosphere.

Based on the nbove Data we compute the CO. emissions which are being released in 1o
the atmosphere by the College due to its Day to Day operations.

The Padmashree DR D ¥ Patil College OF Architecture Akurdi Pene is  situated in
Padmashree . Y. Patil Educational Comples. Entire Educational Complex 15 having single
encrgy meter for all institutes situnted in complex. Caleulation fior COy emissions due 1o
Electrical Energy is carried for entire campus.

We herewith fumish the details of various forms of Encrgy consumption as undes
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Table 3.1: Month wise Consumption of Electrical Encrgy & CO2 Emissions

| Energy (W

Consumed, | Emissions,
M Muaonth kwh MT
I Jun-22 60,107 a8 1
1 | May-22| 38729 470
3 Apre22 | 61,090 489
4 | Mar22| 19896 | (59
3 Feb-22 | 19896 159
6 | Jan22 | 18439 4.8
7| Pec21 | 31,210 25.0

§ | Nev2l | 19909 | 159 |
9 | Ocr2i B.754 70
[ Sep-21 11,203 a1
I | Awe2l | 5778 44
12 | w2l 5971 4%

Total | 320,982 1568

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

€02 Emission (MT)

[t
AN
[Tl
HmE
L)
[aliy]
o HH (N I I I
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Figure 3.1: Month wise €02 Emission
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4. Study of Usage of Alternate Energy

In this Chapter, we compute the percentage of Usage of Altemare Renewable Energy 1o
Annual Energy Requirement of the College.

The Padmashree DR, DY Patil College OF Architecture Akurdi,Pune is situated in
Padmashree D, Y. Pabll Edecational Complex. Entire Educational Complex s having single
energy meter for all institutes situated in complex. The institute have installed Kool Top Solar
PV Swstem 1o cater energy requirement of all institutes of entire campus, The Installed Capacins

of Sodar PY Plant s 350 KW,

Tahle 4.1: Computation of %% Usage of Alternate Energy to Annoal Energy Regquirement

Nao Particulars Vilue Unit

| Annual Energy Purchased from MSEECT 310981 EWh!Annum

2 | Energy Generated by Roof Top Solar PV System 057 1 KW Annum
{4 | Total Energy Requoement of College Til.554 EWh!/Annum |
——t— . _ : .
| 4 | % of Usage of Alternate Energy to Anntsal Energy Requirement L S

Photograph of Solar PV plant

Wugan Lirja Solaions, Pune Padmamiss & 1
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5. Study of Water System

5.1 Source of Water

LUollege gets water from Pimpin- Chinchwad Municipal Corporation. The RO treated
waler 15 provided for drinking.
5.2 Rain Water Harvesting

The College has already imstalled Rain Water Harvesting project, wherein the rain waser

falling on the termce s collected and through pipes it is fod w enderground Water htorage tank.
This stored water is then reused for domestic purpase.
5.3 Sewage Treatment Plant

The waste water generated in college campus is weated in Sewage Water Treatment
Plant, This plant mims 10 remove contaminants from seware to prodece on effloeni that is
sultable for reuse application. The sewage water treatment plant is operating with 100 K1D
Waler capaciy,

Photograph of Sewage Trentment Plant

I3
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6. Study of Waste Management
b1 Solid Waste Management
The garbage collected in college is segregated into wel and dry contrally in campus.

Woaste bins are placed in cellege campus for collection of waste,
2 e=Waste Management

The intemal communicaiion is through emails and hence there is hardly any generation of
e-Wasie in the premises,
6.3 Waste Water Manazement

The waste water generated in college campas is treated i Sewage Water Treatinent

Plam, The sewage water treatment plant is operating with 100 KLY water capacity.

14
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7 Study of Green Practices
T.1 Mo of students who don 't use own Vehicle for coming 1o Instimie

Student hostels are located near college campus only. Many students live m hostel
campus, Many of the Oul of sl students coming to Institute, ahout 60% students pse own
Atomabite, During the lockdown of Covid 19 negligible vehicles are reporied on the campus
during the yvear 200920 and 2020-21. Online teaching mode used for the teaching learning
processes
7.2 Usage of Public Transpor

Padmashree 0. Y. Patil Educational Complex campus can be converniently reachahle by
pubhic ransport. Most of the staff is usiie own vehicles 1.e cars and two wheelers. The capagity
of parking is enough to socommodate all vehicles, During the Stedents transport study, it was
reviealed that the local students who sne residing near areas make use of Public Transpont fike
Municipal Transport local buses, local sharing ype aulo rickshaws. Instilule encourages students
Lo nost 10 wse automobiles.
T3 Vedestrian Friendly Roads

Fhe Institute has well defined pedestrian foot paths as 1o facilitate the easy movement of
the students within the campus.

Photegraph of Road within campus

T4 Flastic Free Campus

The Institute is an active participant in the Government of India’s most prestigious
propect of SWATCHH BHART ABHIY AN, The Institte has displaved boards in the Campus.
tomake the campus plastic free. Various measures adopted for this purpose are as follows

» Installation of Separate waste bins for Dry waste & wet wiste

Mutan Lirio 3olutiong, Pune,
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#  Usape of paper tea cups in the Institute canteen
#  Dusplay of borrds in the campus for Plastic Free campus
.5 Paperless O ffice
I'he internal communication of the Institue is through the Internet. There are handly any
day o diy eperations, where printing is required.
T.b Food Service in college campus
There are canfeens and cafeterias within college compus. Smdents need not to travel
outside the college for fond, Canteen contractor have Food leense and shop act cerificate
Hygiene in canteen is well maintained.
1.7 Green Landscaping with Trees and Plants

The Instituie has benutiful maintained Garden.

Figure 7.1: Beautiful maintained Garden of ;:ulll:gr
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CERTIFICATE

This is to cerlify that we have conducted Enerpy Audit at Padmashres DR, D Y Patil
College OF Architecture Akurdi, Pune as per the guidelines of Maharashtra Energy Development
Agency {www.mahaurja com) in the year 2021-22.

The College has already adopied Energy Efficient practices like:

# Usuge of Energy Efficient LED Fittings
# Usage of Energy Efficient BEE STAR Rated equipment
# Installation of 350 kKW Roofl Top Solar PV Power Plan.

We appreciate the support of Management, involvement of faculty members and students in the

process of Energy Conservation & making the campus Green,
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Execulive Summary

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

made and various measurés to reduce the Eneray Consumption & mitigate the CO; emissions.
Callege consumes Energy in the form of Electrical Energy used for various gadgets, Office &
ather facilities
L 'resent Energy Consumption

In the following Table, we present the details of Energy Consumplion,

Table no 2.1: Details of energy consumption

Encrey o2
consumed, Emission
Srono Farameter (Uniis) (MT)
| Maximum AR 48.87
2 Minimum 5778 462
3 Average 16,749 21.40
4 | Total 320,942 236,79

1, Energy Conservation Projects already instulled
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.

3. Key Observations
. Usage of LED lights,

P

Usage of star rated equipment
3 Maintained a good power Factor,

4. Percentage of Usage of Alternaie Energy
The College has installed a Roofl Top Solar PV Plant. The percentage of usage of
Alternate Energy 1o Annual Energy Requirement is 36 %.

Nutan Urja Solubons, Pune
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5. Percentage of Usage of LED Lighting

The College has various Types of Light fittings. The percentage of Annual LED Lighting

Usage to Annual Lighting requirement works out to be 33 %6

. Recommendations

Table no 1: Recommendations for energy savings

Annual
Annual | Investment | Payback
) Raving I
Mo Recommendation Monctary | Required, | period,
protentil,
Caain, Rs. M. Months
KW h'!Annum
Replacement of 122 MNas
T-8 fithings with 20W 2 440 20,8540 Te.202 F &
[ LED fittings
Replacement of 96 Nos n =
Old Ceiling Fans  with 1.248 13,728 208,704 I1R2
2 | STAR rating lans
Installation of 200kW grid |
ETHURRININ] A, 300004 | 1, O, 000 1
3 | connected PV panel
Total 3088 40,568 TH6.906 kS

T Motes & Assumptions

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

Mutan Urja Salutions, Pune
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Abbreviations

CFL : Compact Fluorescent Lamp
FTI  Fluorescent Tube Light
LED = Light Emitting Diode

L Vaolape

I - Current

kW Koilo- Wart

kW ¢ kifo-Watt Hour

kWA PoAchive Power

Mutan Urja Salutions, Pune
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1. lntroduction

Padmashree Dr. D. Y, Patil college of Archilecture has been established in the yvear 2000,
Ihe college is run by Padmashree Dr. D Y. Patil Pratishthan, which has set up multiphe centers
of educational excollence at Pune, Mumbai and Kolhapur. The Instiwte strongly believes that
world-clase education is the stepping-stone to progress, With a long-standing commitment
1owards quality teaching and leaming, the Institute his nurtured values that go into the making of
suceessful careers. Reiterating excellence with every incoming batch, the Institute stands tall
with its indeterred commitment 1o deliver better. Equipped with state-of-the-art infeastructure,
the Institute always encourages individuals to think. question, explore and apply their well-honed
minds i scale newer heights of suceess. The Institute believes in imparting education that'll
build world class citizens of lomorrow.

Padinashree Dr. . Y. Patil college of Architecture (osters 2 positive environment for
leaching. Mon-Teaching staff and Students to meet the emerging challenges which stimulates
the desire 1o collaborate and change the world, Padmashree Dr (0. Y. Patil College of
Architeciure, a gem of an Instuution has successfully completed a decade & is budding with
yosng & energetic talent creating a mark in this grand galaxy of homes of higher learning, Here
architecture means not merely a science & construction of building but it will be open vistas of
deas & ideals. 1t is indeed @ center of fusion between creativity &utility. It has been bringing out
the best talents in the field of housing, modern living & other aspects essential for beticr

eommumity life & will continue to do so in the future,
1.1 Ohjectives

I, To study present level of Energy Consumplion

o

Te Study Electrical Consumption
T nssess the various equipment/facilities from Eneray efficiency aspect

3
4. To study various measures 1o reduce the Encrgy Consumption
1.2 Audit Methodalogy:

|, Study of connected load
2. Study of various Electrical parnmeters

3. To prepare the Report with various Encon measures with payback anal vig

fy
Mutan Urja Solutions, Pune fir
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1.3 General Details of Collea

Table No=1.1: Details of college

M Head Particolirs

| Padmashree DR, D Y Patil College OF Architecturs
Mpme of Institution

Mutan e Solmons, Puens

Akurdi, Pune
2 Padmashree . Y. Patil Educational Complex, Sector
Address o )
20, Wigdi, Akurdi, Maharazhira 41 1044
3 AMiliaticn Savitribat Phule Pune University

B



1, Study of connected load

Keport on Encrgy Asdil Padmashees DR DY Pail Callege OF Asthizmure Alsh Tans

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

loied.
Table No-2.1: Location wise study of Electrical fittings in various buildings
%o Lacation FIi. | TED | LED | Computers | Ceiling | Wall | 15 |
[40W) | tube [ bulb (AW ) Fans | Fams | Tr
Q| IEWY Stai
rateil
Al
Ground Floor
1| Uafeterin 4 i
2 | Studia 17 ) 12
T | Kitchen 6 ]
4 Passage 14
5 | Vice Principal It [ |
& Admin Office 5 5
7 | Principal Office 2 12 | 2 [
8 | First Year Studio |8 4 12
% | Exam Central room 4 . 2
10 | CAP center ¥ 12
11 | Studio Third Year A k2 2 9
12 | Studio First Year B i 2 f
13 | S1aff Room 24 12
4 | Faculty Room 32 20 g
13 | Studio 403 |5 £
16 | Studio 303 f
17 | Toillet (GF}) |l ] 9
First Floor
18 | Toalet (First Floor) B
19 | Passage b

Midan Lirja Solulions, Pune
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10 | Computer Lab 14 | ] 10 [

Total 122 id %1 B % | 23 2

Apart from above load, the college has pumps. street ights. Individual fitting wise load 1s
as under.

Fable Mo 1.1: Equipment wise Connected Load

|-_ Laoad, Load,
Mo | Equipment _Qty | Wilnit] kW
I FTLA4DW 122 | 40 4.9
2| LED Tube-20W 6 | 20 13
| 3 [LEDbulb §1 S I |
4 | Counpurers B | 65 | 56
3 Ceiling Fans % i3 .2
fa Wall Fans 23 30 .2
7 AC {157 Siar Rated) 2 1 o B
& LED focus Street light 5 35 02. |
9 Pumps {2 nos 3HP) 1.5
Taotal 15.7
Dt can be represented in termis of PIE chart as under,
LU RN
LI ke 3N
LUELEE
Nlrmmmiimy
B plmg
A R

AL | 15T S Ratwi]
# LFD T s St el gl

Ppsigi i fan ST

Figure 2.1: Distribution of connected load,

Mitan Urja Salutions, Puns
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3. Study of Electrical Energy Consumption

In this chaper. electricity bills are studied for the analvsis of electrical energy
consumption. The Padmashree DR D Y Patil College OF Architecture Akurdi, Pune is situated
in Fadmashree 0. Y. Patil Educational Comiplex. Entire Complex is having single energy meter
tor all institutes situated in complex. The bill analysis is carried for electricity bills of entire

Campus.

Table moe 310 Summary of electricity hills
| Ll

Energy | Amaunt
Mo Maoath | (KWh) (Rs)

! Jun-22 | 60,107 | 1.003.847
I May-22 | 38729 | 971,504 |
Apr-22 | 61,090 | 950973
Mar-22 | 19496 | 939383

[

k]

4

5 | Feb-22 | 19.896 | 353,758
i Jan-22 | 18439 | 337.485
7

8

9

Dec-21 | 31,210 | 491,033
Nov-21 | 19,900 | 368,776
Oct-21 | 8754 | 491,033
10 | Sep-21 | 11.203 | 368,776
1 | Aug-21 | 5778 | 203,048
12| Jul2l | 5971 | 184510
Total | 320,982 | 6,664,219

Variation in energy consumprion is as follows,

|0
WNutan Lirja Solutians, Pune
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Figure 3.1: Month whse energy consumption

Muonthly variation in electricity bill is as [ollows,

Figure 3.2: Month wise electricity bill

Kev observations of electricity bill are oz follows,

Table no 3.2: Key ohservations

Hutas Uirja Solutions,

Energy coz
consumed, Emission
Sronn Parameter (Units) (M)
I Maximum 61,090 4887
2 Minimum | 5,778 162
3 Average 26,749 2140
4 Total 320,982 256.19
Pune

Padms
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4. Carbon Foot printing

1. A Carbon Foot print is defined as the Totel Greenhouse Gas emissions (COs emissions)
emitted due 1o 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 s day 1o day
activities
L Basis for computation of COy Emissions:
The basis of Calewlation for CO; emissions due o Electrical Energy is as under
= 1 Lnit (kWh} of Electrical Energy releases LB K of OOy foto atmosphere

Based on the above Data we compute the CO» emissions which are being released in ta
the atmasphere by the College due 1o its Day 1o Day operations.

The Padmashree DR, DY Patil College OF Architecture Akurdi, Pune is situated m
Padmashree Dr D Y. Patil Educational Complex. Entire Educational Complex is having single
energy meter for all institutes sioated in complex. Caleulation for CO: emissions due 1o
Electrical Energy is carvied for entire campus.

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

Mutan Lirja Salutions, Puna
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Table 4.1: Month wise Consumpiion of Electrical Energy & C02 Emissions

Encray c0o2
Consumed, | Fmissions,
No Month kWh MT
] Jun-22 60,107 4800
T2 [ May-22| 58729 16,98
3 Apr-22 6] i) 48.87
4 | Mae22 | 1989 15.92
5 | Feb22 | 19,894 1592
& Jan-22 18,439 14.75
7 Dee-2 1 31,210 2497
8 [ Nov-21| 19909 | 1593
9 | Oct-21 8,754 7.00
0 | Sep21 | 11203 B.96
1 | Aug2t| 5778 | 462
12 | Jul2i 5.971 4.78
Total | 320981 | 156.79

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

€02 Emission (MT) |

i

|
|
a5
S
AL
Send bl
8] I |

e

ﬁ$f£$$mﬁ#ﬁﬁ

Figurtd-h Month wise C02 Emission

v
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5. Study of utilities

51 APFC Panel

The Office has already installed the APFC Panel, Capacitars of | 10kVAR capacity 1s
inatalled with panel.

5.1 Study of Lighting

In the facility. the lighting system can be divided mainky in o parts. indoor lighting and
utdeor lighting. There are 122 FTL fittings with Electronic! magnetic chokes . 63 pos of LED
tubes. 81 nos of LED bulbs, [t is recommended to install the 20 W LED Tube lighe Fittings in
place of these old T-8 fittings. There are 5 No of LED street lights,

5.3 Air-conditioners
There is 2 nos of star rated new AC of 1.5Tr capacity,
54 Fans

At building facility. there are about 96 Nos Ok Ceiling Fans, which consumed ahout 65
W ol Electrical Energy. It is recommended to replace these old Fans with BEE STAR Rawed

Ceiling Fans. There are 23 nos of wall fans in the facility,
5.5 Water Pumps

There arc in total 2 nos of Water pumps with SHP capacities respectivel ¥.

4
Mutan Ura Soldions. Pune
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6. Study of usage of alternate energy

In this Chapter. we compute the percentage of Usage of Aliemate/Renewsble Energy to
Annual Energy Requirement of the College

Mhe Padmashree DR, D Y Patil Collese OF Architectere Akurdi, Pune is situated in
Padmashree 13, Y, Patil Educational Comples. Entire Complex is having single eneroy meter for
all instituies situsted in complex. The instiute have installed Roof Top Sclar PV Svstem 1o cater
enery requirement of all institutes of entire campus. The Installed Capacity of Solar PV Plant is

350 KWp

Table 6.1: Computation of % Usage of Alternate Enerey (o Annual Energy Requirement

Mo : Particulars - | Vilue Unit |

I | Annual Energy Purchased from MSEDCL | 320982 | kwh/Asnim |

2 I':Ih.'l'g_': Generated by Koof Top Solar PV Svstem | 4“E-='T'T_L‘_'ﬁ'h- ";Illlll; |

3 | Total Energy Requirement of College 5 721,354 [ k'Wh .-‘-.mﬁ_

| 4 | Vol Usage of Alternate Energy 10 Annual I!-.'n;*rg}- Requirement 36 . “"*.S-“_.-

Photograph of Solar PV plani

Mutan Urjs Soiutlans, Puna
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7. Study of usage of LED lighting

In this chapter we study the lighting system of college and compute the percenlage off

total load catercd by LED lighting.
Table 7.1: Total lighting load

Load, | Laoad,

Pl i Particulars Oty ——

I |FTL-4DW EENEL 14
LED lighting load

1 | LED wbe 63 | 20 3

2 | LED bulbs 81 |12 Lo

3 | LED sireet lights 5 33 02

Total LED lighting load 14

Total Lighting load T3

Tt can be seen thai out of total lighting load 33% load is LED highting load

Blitan Lirjs Solutons, Puss
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8. Energy conservation proposals
8.1 Replacement of Old T-8 FTLs with 20 W LED fittings

In the facility, there are about 122 Nos, T-8, FTL fittings with Electronic/magnetic
chokes, It is recommended to install the 200 W LED Tube lizht finings in place of these old T-8

fittings. In the following Table, we present the savings, investment requited & pavback analysis,

No | Particulars Value Umit
D | Present Quy of T8 fintings 122 | Nos
- Z Energy Demand of T-8 finting 44 Willnit

3 | Energy Demand of 20 W LED fitin | 20 | W/Unit

£ | Reduction in demad 3 Wi Linit

5 Average Daily Usage period 4 Hrs'Day

b Duily saving in Energy 9.76 kWh/Day
] Annual Working Days | 250 Mo

] Annual Energy Saving possible 2440 | KWhiAnnum |

9 Rate of Electrical Energy 8 Rs/kWh

1 Annual Monetary saving 26840 | Rs/Annum

I Costof 20 W LED Tube i1 Ks/Unit

s lump
12 | Investment required 78202 | sum
13 Simple Pavback period 35 Muonths

Mutan Unja Solufions, Pune
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8.2 Replacement of old Tans wiih STAR Rated fans

Dhuring the Audit, it was observed that there are Y6 no of fans. 11 s recommended to
replace these old fans with STAR Rated fans,

Iy the following Table, we present the savings. investment required & pavhack analyss.

Nao Particulars Value Uit

1 Present Qv of Old Ceiling Fan fittings | 96 Nos
Energy Demand of Old Celing Fan '

2 | fitting s Wil

3 | Energy Demand of STAR Rated Fan | 52 WLt

4 Reduction in demad I3 W /L i

5 Average Daily Usage peri:;:I_ 4 Hrs/Tay

& | Daily saving in Energy 1992 | kWh/Day

T Annual Working Days 250 Misy

& Anmual Energy Saving possible 1248 EWhAnnum

9 Rate of Electrical Energy Il sk Wh

1 Anmusal Monetary saving 13728 | Rs/Annum

Il | Costof STAR Rated Ceiling Fan 2174 | Rsfunit

Rs IurIF
12 Investment required 208704 | sum
13 | Simple Payback period 152 Months

I8
Mutan Urja Selutiong, Pune
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§.3 Installation of Solar PV panel

It 12 recommended 1o install 200 kW solar PV panel. In the following Table, we present
the savings, investment required & pavback analysis,

MNo | Particulars Vialue Unit
| Installation of PV uni I i) kW
2 Energy saving A6 | kWh/Annum
3 Rate of electrical energy I R
1 Annual IMONSIOry Savings 3300000 | Rs' Anmum
5 Investment requared | DOOGOMT | Ke lump sum
e Simple pavback period b Manths

Mutan Urja Sclidions, Pune
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Aol Summary of Savings

Mutan Urja Solutions, Pune

Annual
Annual | Investment | Payback
Saving
N Recommendation Monetary | Required, | period,
potentil,
Crain, Hs. Hs, Maonths
EWh/Annum
Replacement of 122 MNos
1
T-8 |‘[ttil1gﬁ with 20W LED 2440 26,840 | TE202 35
I | fittings
Replacement of 96 Nos -
Old Ceiling Fans with [.24% 13,728 208,704 182
D | BTAR mting funs
Installation of 200kW grid o .
RILIR{ L 2300000 ( 10,000,000 3
3 | connected PV pane| :
Total 3688 40,568 186,900 85 |
20
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CERTIFICATE

This is to certily that we have conducted Environmental Audit at Padmashree DR. D
Y Patil College OF Architecture Akurdi, Pune 1 the year 2021-12,
The College has already adopted [ollowing projects for making the campus Energy
Efficient.

» Installation of Sewape Treatment Plant
7 Installation of Rain Water Harvesting System
# Installation of 350 kW Solar PV Power Plant.

Ve appreciate the support of Management, involvement of faculty members and students

in the process of Energy Conservation & making the campus Green.
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Executive Summary

Afler the Field measurements & analvsis, we present herewith important abservations

made and various measures to reduce the dependency on MNatural resources & reduce the

pollution.

Padmashree DR, [ Y Patil College OF Architecture Akurdi, Pune consumes varows

resources for day o day operations. namely: Air, Water, Electrical Energy & LPG.

1. Warious Pollution doe to College Activities:

= Adir pollution: Mainly COs an aceount of Electricity & LPG Consumption

= Solid Waste: Bio dezradable Kichen Waste, Garden Waste

#  Liguid Waste: Human higuid waste

2. Present Level of C0O5 Emissions:

3. The various projects already implemented for Environmental Conservation:

".I'

.

-

Eneray
consumed, 02 Emission
Srono | Parameter | (Units) (MT)
| Maximum 61,05 489
2 : Minimum 3,778 4.4
3 Averape 26,749 214
4 Total 320,982 256.8

Usage of Energy Efficient BEE STAR Rated ACs
Usape of Netral Day light in corridors
Implementation of Bain Water Harvesting
Installation of 350 kKW Solar PV Power Plant,

= |nstallation of Sewage Treatment Plant

4, Heeommendations:

|. Installation of Bio Gas Generator Plant insteéad of Bio camp-nat{idn_%ﬁl

2. Installation of Bie Composting Plant to generate fertilizer from garden waglged Pune 25

5, Motes & Assumpiions:

I. 1 kWh of Electrical Energy releases 0.8 Kg of CO; into atmosphere

ﬂl} {0 Baif] Pratishhan's
reurEi 0¥ Pati Ceflege of Archilechure,
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2, 1 kWp Solar PY plant gencrates 5 kWhiday Electrical Energy for 300 days in an year,
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Abbreviations

AC Air canditioner

PES Progressive Education Society
CFL Compact Fluorescent Lamp
FTL Fluorescent Tube Light

LED Light Emitting Diode

kWh kilo-Wait Hour

Chy CHiantity -
W Watt

kW Kilo Watt

PF Power Factor

MD Maximum Demand

PL Personal Computer

MSEDCL

Maharashira State Electricity Distribution Company Lid

Coliege
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1. Introduction
L1 Important Definitions:
LL1 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 aodit which aims at verification and validation 10 ensure that  various
envirctmental laws are compiled with and adequate care hus been taken towards

envireimental protection and preservation

Jocording o UNEP, 1990, ©Envirormental audit con be defined as o managemen ool |
comprising systematic, docimented amd  pertodic cvaluaiion ef how well ervirosmental
arganization management and eguipment are pecforming witk an aim of helping o regularize
e emvironmcent

113, Environmental Pollutant: means any solid. liquid and gaseous sibstance present in

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

1.1.4, Relevant Eovironmental Laws in India: Table Mo-1:

1927 The Indian Forest Act .

1972 The Wildlife Protection Act

974 The Water (Prevention and Control of Pollution) Act
1977 | The Water (Prevention & Control of Pollution) Cess Act
1280 The Forest (Conservation) Act

[ %51 The Air {Prevention and Control of Pollution) Act
| W The Environment Protection Act

1991 The Public Liability Insurance Act

2 The Biological Diversity Act

2010 The National Green Tribunal Act

L.1L.5. Seme Important Environmental Rules in India: Table No-2:

[489 Hazardous Waste (Management and Handling} Fules
1984 Manufacture, Storage and Import of Hazardous Chemical Rylas: oy sensmans
2000 Municipal Sofid Waste (Management and Handlingh Bules. ro oy Pl Colege of Actitaclig,
1998 | The Biomedical Wasie (Management and Handling) Rules Aigurch Puse
1955 The Environment (Siting for Industrial Projects) Rules
2000 | Moise Pollution (Regulation and Control) Rules

2000 Ozone Depleting Substances {Regulation and Contral) Rules

6
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(2011 E-waste (Management and Handling) Rules
{2011 Mational Green Tribunal (Practices and Procedure) Rules
12011 | Plastic Waste (Management and Handling) Rules

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

National Forest Policy, 988

National Water Policy, 2002

1992

National Environment Policy or NEP ;3[“]6: . . |
National Conservation Striategy an olicy stawement on Environment and Development. |

| Policy Statement tor Abatement of Pollution {199

National Action Plan on Climate Change

Vision Statement on Enyvironment and ]-|u|-1'1i:1r_|_H{.‘H.|t|!1

lechnology Vision 2030 {The Energy Research Instituie)

= 8- B | 'g‘ll"-"\- e e

Addressing Fnerpy Security and Climate Change (MoEL and Burcau of Eneray Efficiency |

=

[he Road to Copenhagen; India™s Position on Climate Change Issues (Mabl')

1.2 Objectives

| To study present usage of Natural resources the Callege is consuming

|-

To Study the present pollution sources

FesOurees

1, Tosuggest the various meassures to reduce the pollution: Air, Water, Noise

1.3 Audit Methodology:
Study of College as System

B =

Study of Electrical Energy Consumpion
3. Study of CO2 emissions
4

. Suggestions on usage of Renewable Energy

1.4 General Details of College

3. T study various measures 1o make the campus Sell sustainable n respect of Natural

M Head Particulars
| - P . DR. B Y Patil College OF Architecture
Mame of Institution A ' s A
Akurdi, Pune
2 Padmashree D. Y. Patil Educational Complex, Sector 73, |
Mddress
Nigdi, Akurdi, Maharashira 41 1044
3| Affiliation Savitribai Phule Pune University

Cnrllage of Architectiura
Foalicy Pune - 411044
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2. Study of Consumption of Yarious Resources

The Institute consumes folowing basic/derived Resources:

. Air
2, Water
3. Elecirical Energy
4. Liguetied Petroletm Cias
Aldsa, college emits following pollutants to environment

]

Haid

Human Waste: Solrd! Liguid
Feischin waste

Air pollution

We try o driaw a schemane diagram for the College System & Environment as under,

WUERET LRIy P
ir
Collage [Sysiem
H il 5 .
Wiasta KRehen Alr
Salidiigus Wasis Palticn |

= g G0y

Mow we compute the Generation of CO2 on account of consumption ol Electrical Energy &

LG as under.

The Padmasheee DR. D Y Patil College Of Architecture AkurdiPune is situiated in
Padmashree D. Y. Patil Educational Complex. Entire Educational Complex is having single
energy meter for all institutes situated in complex. The hill analysis is carried for electricity
bills of entire campus.

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

purt P D, Y. pam
=ne F Bope by
H""-r'- By e oo A

Con

i
D1, DY Pail Prafisinars Nt

qgmastue 0 L P Colige ol TS, IRy IPAL

erntira
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Tahle 2.1: Electrical Energy Consumption

No | Month Energy (KWh)
Jun-22 | 60,107
1
May-22 58.7249
=
’ Apr-22 61 0940
- Mar-22 19 896
4
| . Feb-22 19,896
|
' lan-22 |§.439
[ A [
=
Diec-21 A2
2 :
[ Mov-21 [ & 500
| £
A Cet-2 1 B 754
= Sep-2l | 11,203
_I il _ ¥
Aug-21 5778
I
Jul-21 5,971
12
Total 320,982
Maximum &1, 090
Wi m i 3778
Average 2, T4
2.1 Variation of Monthly Electrical Energy Consumption
Pefdaist s Wisn Frmrgy Cormuingiiomn, BWh

H-llllllllll
] - = g &+ 5§
& E =]

Figure 2.1 : Monthly Electrical Encrgy Consumption

2.2 Key Inference drawn

From the above analysis, we present following important parameters:

2%
L,j!(?ﬂp‘"’ Oy, O ¢ o
a.J.Lgu:I'r'd'-"h ! E'“Hn..: (¥ :-,_, i T !
mﬂ&kﬂi“‘ D"{ 3" f e T
Pl PR 5 AR
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Table 2.1: Variation in Important Parameters

—

Mo | Parameter! Energy
Value Consumed, k¥Wh
| Maximum vl.od
2 Minimum 5778
Average 26,743
20,982
| Total 320 982

7 [r 0 P Pravahans

Pachmashia Or, 0 Y Palf Gotega ot
Aurd Pung
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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 twe farms 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 (kW) of Electrical Enerpy emits 0.8 Kg of CO2 in the stmosphers

= | Kgof LPG emits 3 Kg of CO- in the simosphere

In the following Table, we present the L0 emissions.

Table 3.1 Month wise Consumption of Electrical Energy & C1); Emissions:

_l:‘.'ﬁ.?g}' Consumed, o2
Mo Maonih kWh Emissions, MT
I Jun-22 60,107 48,1
2 May-22 | 58,729 47.0
3 Apr-22 61,090 48.0
4 har-22 | &, Bt [5.9
5 Feb-22 | &, K% 15.9
b Jan2Z | 18,439 14.8
7 Dec-21 31,210 25,0
] Mow-2 1 19,909 1549
] Oet-21 | 8.754 7.0
10 Sep-2| 11.203 9.0
1 Aug-21 5,778 4.6
— 1 Jul-21 5,071 4.8
Total 320,952 256.8
Maximum 61,040 48.9
Minimum 5,778 4.6
Average 26,749 214
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In the tollowing Chart we present the COZ2 emissions due o usage of Electrnical Energy.

COZ Emission [MT)
=il
HILTE
mian
1niE
el I
e N l ! I I
.3-, I.__.l. > ! . :._. J i .-? -,.'I_:"'.'I oL
Firure 2.1: CO2X emission due to usage of electrical energy.
3.2 Study of Solid Waste Generation
- Che garbage collected in college is sezrezated into wet and dry centrally in eampais, '
[ |
Waste hins are placed in eollege campus for collection of waste.
« A3 Canteen food wastape
The students and cameen stafl are encoaraged 1o have minimal food wastage, Canteen
contractor have Tood license and shop act certificate. The canteen s encouraged for usoge of
paper lew Cups.
3.4 Smdy of Liguid Waste Generation
The waste water generated in college campus is treated in Sewage Water Treatment
Plant. This plant aims © remove contaminants from sewage 0 produce an effluent that is
suitable for reuse application. The sewage water treatment plant is operating with 100 KLD
water capacily.
~ Photograph of Sewage Treatment Plant

1.5 Study of e-Waste Management:

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

Waste in the premises.

. ="
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4. Study of Rain Water Harvesting
The College has olready installed Rain Water Harvesting projecl. wherem the rain waler

fallimg on the terrace is collected and through pipes it is fed w0 underground Water Storage

tank. This stored water is then reused for domastic purpose,

=10
e ) O D, Y. Patil
Lo ra‘l“f‘F‘"‘H‘E".!'iH"lﬂ_ EE——— i -
e e i COllege of Architecture
Podmashes Cr. 0¥ Patl Clege At ol - i “Bune - 411044
Akurdi P
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5. Recommendations
In erder to reduce the dependency on MNatural resources and also in order Wy reduce the
various pollutions arising due to the day o dav operations of the College we herewith

recommend following recommendations,

& |pstallation of Bio Gas Genegrator Plant instead of Bio composting Plant.

e [Installation of Bio Composting Plant to generate fertilizer from garden waste.

Dr. D. Y, F"._Hl:il

L OlTET
Akumdl, Pune - 411044
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Criterion 7 Institutional Values and Best Practices

Key Indicator 7.1.3
- Metric No. (Puality Aundity and environment and energy regularly underiaken by the
FrLSTifan fenin
T.1.3 The Institutional environment and energy initiative are confirmed
through the following
1. Green Audir / Envirownment Asudit
2 Epergy Andit
A.Clean and Green Campus Initiative
| 4. Bevond the Campus Environmenial Promotion Activities
Sr. No - Coatents {Documenis)
A Supporting Documents Date Year
== Green Audit Reports 1541021 20-21) |
2 Energy Audit Reporits 151021 (2020-21)
i Environment Audit Report 157621 (Z020-21)
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Nutan Urja Solutions

A T03, Balaji Witefield, Near Sunni‘s World,
Sus Koad, Sus, Pune 411 021

Phone: 3568 18381, Email: putanurs solutions@pmail com

Date: 1510:2021
CERTIFICATE

This 15 to certify tha we have conducted CGreen Audit at Padmashree DR, D Y Panil
Cellege OF Architecture Akurdi, Pune for the year 2020-21.
The College has already adopred Green practices like:

Installation of Rain Water Harvesting system
Installation of Sewape Treatment Plant,

Installation of 350 kKW Roof Top Solar PV Power Plant.
Usage of Energy Efficient LED

Usage of Energy Efficient BEE STAR Rated equipment

b S T

We appreciate the suppont of Management, invalvement of faculty members and students in the
process of making the campus Green

MWatan Urja Solutions,
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K 7 Bhatwadekar,

Certified Energy Auditor,
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Executive Summary

Green Audit of Padmashree DR, D Y Paiil College Of Architectere Akurdi, Pune is
conducted by Mutan Urja Solutions, Pune. Based On the audit Tield swdy, following imponamt
points can be presented,

1. Present Energy Consumption
Padmashree DR, D Y Patil College OF Architecture Akurdi, Pune 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

Tuble no 1: Details of energy consumption

Energy co2
consumed, Emission
S o Farpmeter {Units) (MT)
I Maximum 10,974 L%
2 Minimum 2,942 24
3 Average 5024 4.1
4 Tatal 61,482 49.2

2. Various Measures Adopled for Encrgy 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. Usage of Renewable Encrgy
The institute has installed 350 KW Solar PV Power Plam
4. Bain Water Harvesting
The College has installed the Rainwater harvesting project, to reduce dependency on municipal
corparation waler supply,
5, Waste Managemeni
The mternal communication is through emails and there is hardly any generation of o-Waste in
the premises.
6. Notes and Assumptions
1. Daily working hours=10 Nos

Mutan Uria Solutiens, Pune,

Alurd Pung
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2. Annual working Days-250 Nos
1. Average Rate of Electrical Energy ; Rs 11/~ per kWh

Toiilan l_.lrj.l Solulioms, Pune.

B 0¥ Pt Pratshinan
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Abbreviations

CFL Compact Fleorescent Lamp
FTL Fluorescent Tube Light
LED Light Emitting Diade

¥ Volage

I Current

hW Rile- Wt

kWh kilo-Wan Hour

kVA Actve Power

Mustan Lirja Selutions, Pune,
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1. Introduction

Padmashree Dr. .Y, Patil college of Architecture has been established in the vear 2000,
The college is run by Padmashree Dr. D. Y. Patil Pratishthan, which has set up multiple centers
of educational excellence at Pune, Mumbai and Kolhapur. The Institute strongly believes that

world-class education is the stepping-stone o progress. With a long-standing commitment

wwwards quality wwaching and leaming. the Institule has nurtured values that go into the making of

suceesstul careers. Reiterating exeellence with cvery incoming baich, the Institute stands 1all
with i1s undeterred commitment 1w defiver benter, Equipped with state-of-the-an infrastructure,
the Institute alwayvs encournges individuals to think, gquestion, explore and apply their well-honed
minds 10 scale newer heights of success. The Institute believes in imparting education that'll
build world class citszens of iomorrow.

Padmashree De. D Y. Patil college of Architecture fosters a positive environment for

Feaching, Non-Teaching staff and Students to meet the emerging challenges which stimulates

the desire to collaborate and change the world, Padmashree Dr. D, Y. Pail College of

Architecture, a gem of an Institution has successfully completed o decade & is budding with

young & encrgetic akent creating a mark in this grand galaxy of homes of higher learning, Here

architecture means nol merely a science & construction of building bt it will be open vistas of

ideas & ideals. Iv0is indeed o center of fusion between creativity &utility. It has been bringing out
the best talents in the field of housing, modern living & other aspects cssential for beter
community life & will continue 1o do so in the Tuture.
1.1 Dbjectives

[ Tostudy present level of Energy Consumption

!..il

To Study the present COz emissions
. T'oassess the virious equipment/facilities from Energy efficiency aspect

. To measure vanous Electrical parameters

L = G

. To study Scope for usage of Renewable Energy
6. To study various measures to reduce the Encrgy Consumption
1.2 Audit methodology
. Study of connected load
2, Swdy of various Electrical parameters
1. To prepare the Report with various Encon measures with pa.:.rhm:ln: ana]}-’t‘ili;.f;

7
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1. Study of Electrical Energy Consumption

In this chapter, electricity bills are stwdied for the analysis of elecirical eneray
consumption, The Padmashree DR. D Y Patil College OF Architecture Akurdi Pune is  situated
in Padmashree 1. Y. Patil Educational Complex, Entire Padmashree D, Y. Patl Educational
Complex 15 having sigle energy meter for all institutes situsted in complex. The hill analysis is
carnied for eleatricity bills of entire campus.

Table no 2.1: Summary of electricity bills

Bill
Energy | Amount
Mo Maonth | (KWh) (Rs)
1 | Jun2i | 4,079 | 184510
2 Muav-21 | 3208 169,765
3 | Apr21 | 3.998 | 180,330
4 [ Mar21 | 5548 [ 186,769 |
5 | Feb2l | 7,276 | 207,752
6 | Jan-21 | 7.558 | 210,170 |
7 | Dec20| 4592 | 173,160
8 | Nov-20 | 4,045 | 166,226
9 | Oct-20 | 3,850 | 174,876
10 | Sep-20 | 3412 | 184,124
11 | Aug20 | 10974 | 344070
12| Jul20 | 2842 | 166,065
| Total | 61482 | 2348817

Varation in energy consumption is as follows,

Mutan Urja Solutions, Pune.

VUTFal Fraderiame ¥ o

Padmastres D¢, D ¥ Paii Colaga _.ﬂ
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Eonth Wise £ nargy @ onsumptisn, KWH

E_...:;_.-_-i--.':"_.==.
Figure 2.1: Month wise energy consum ption

Maonthly varigtion in ebectirieiny bill is-as follows,

Peticimy el Rl

Figure 2.2: Month wise electricity hill

Key observations of electricity bill are as follows,

Table no 2.2: Kev observations

Energy Col
consumed, Emission

5F nir Parameter {Units) {MT)
I Max imum 10,974 88
2 Minimum 2042 24
3 Average 5,124 A1

4 Total 1,482 4492

f
9
Mutan Urja Soluthors, Pune. .\
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3, Carbon Foot printing

I. A Carbon Fool print is defined as the Toral Greenhouse Gas emissions (OO emissions),
emitted due 1o various activitees. In this we compute the emissions of Carbon-Di-Oxide, by usage
of the various form of Eleotrical Energy used by the College for performing its day 1o day
aclivities
L. Basis for computation of COy Emissions:
The basis of Calculation for OO emissions due 1o Electrical Energy is as under
= 1 Unit (kWh) of Electrical Energy releases 0.8 Kg of CO; into atmosphere.

Based on the shove Data we compute the COs emissions which are being released m o
the atmosphere by the College due to its Day to Day operations.

Ihe Padmashree DE. D Y Pail Collese Of Architecture Akurdi, Pune s situsted in
Padmashrec 13 Y. Patil Educational Complex, Entire Educational Comples is having single
enerpy meter for all institutes situated in complex, Calewlation for CO. emissions dug 1o
Electrical Energy is carried for entire campus.

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

Munan Urfa Sedutiens, Pune,

vadmashres D 0 Pl Colege of Archleciung,
Awia Pase
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Table 3.1: Month wise Consumption of Electrical Energy & CO2 Emissions

Energy cCo2

Consomed, | Emissions,
No Month KW h MT
1 Jun-21 4,079 1.3
2 [Mav21| 3208 2:6
3 | Apr21 | 3098 3.2
4 Mar21 | 5,548 44
3 Feh-21 727 5.8

6 | Jam2l | 7.558 60
7 Dec-20 | 4,592 3.7
% | Nov-20 | 4,043 32

9 | Oct-20 | 3,850 3.1
L6 | Sep-20 3412 2.7
1 | Aug20 | 10974 [ K3
|2 Jui-}i} 2,843 24
| Teml | 61,482 49.2

In the following Chart we present the CO2 emissions due 1o usage of Electrical Energy.

€02 Emission (MT)
160
L K
i
L F ]
h
apm
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N E A T LA ETEFA

Figure 3.1: Month wise C02 Emission

Mutan Uz Solutions, Pune. -
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4. Study of Usage of Alternate Energy

In this Chapter. we compute the percentage of Usage of Allemate/Renewable Energy to
Annual Energy Requirement of the College.

The Padmashree DR DY Patil College OF Architecture Akurdi,Pune is  situated in
Padmashree D, Y, Patil Edecational Complex. Entire Educational Complex is having single
energy metes for all institutes situated in complex, The institute have installed Roof Top Solar
PV Systeém 1o cater energy requitement of ol institutes of entire ciunpus, The Installed Capacity

of Solar PV Plant is 350 kW,

Table 4.1: Computation of % Usage of Allernate Energy (0 Annual Energy Requirement

Ma Particulars I Value Linit |
I l Annual Enerey I’;chman ;[:FI';H 61482 kWh' Anmim |
2 | Energy Generated by Roof Top Solar PY System . 8614 kWh! Annum |
3 | Total Energy Requirement of College | 44209 KWh Annum |
g % of Usype ué’.-"'.]h:rn.'lh: Energy m--".mmu.l Energy Requirement B o

Fhotograph of Selar PV plant

Hursn Urja Solutions, Pune,

o Byl PN
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5. Study of Water System

5.1 Source of Water

College gets water from Pimpiri- Chinchwad Municipal Corporation. The RO treated
water is provided for drnking.
5.1 Rain Water Harvesting

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

Falling o the terrace is collected snd through pipes-it 15 fed o underground Water Storiage rank,
This stored water is then reused for domestic purpose
5.3 Sewaee Treadment Plant

The waste water generated m college campus s treated m Sewage Water Treatment
Plant, This plam aims o remove contaminants from sewage o produce an effluent that 1s
suitable for reuse application. The sewage water treatmenl plant is operating with 100 KLD
waler Capacily.

Photograph of Sewage Treatment Mlant

Mutan Urja Solutlons, Fene,
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6. Study of Waste Management
0.1 Salid Waste Manapement

The garbage collegied in college is segregated inte wet and dey centrally in campus.

Whaste hins are placed in college campus for collection of waste,
.1 e-Waste Management

The intermal communication is through emails and henee there is hardly any generation of
e-Waste in the premises,
fn.3 Waste Water Management

Ihe waste water generaled in college campus |s reated in Sewage Water Treatment

Plant. The sewage water treatment plant is operating with 100 KLD water capacity.

Tanan Ura Soluticns, Pune,

Faumastras 2 D Y Patd Cudegs of Archiediune,
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7. Study of Green Practices
.1 No of students who don't use own Vehicle for coming to Institure

Student hostels are located near college campus only. Many students live m hostel
campus. Many of the Out of total students coming o Institule, about 60% studenis wse own
Auvtomobile. During the lockdown af Covid 19 negligible vehicles are reported on the campus
during the vear 201920 and 2020-21. Online teaching mode used for the teaching leamning
processes
7.1 Usage of Public Transport

Padmashree D, Y. Patl Educational Complex campus can be conveniently reachahle by

public transpent. Most of the staff is using own vebicles Le cars and two wheelers. The CRpRCLY

of parking s enough 1o accommodate all vehicles. During the Students transport study, it wos
revenled that the lecal students who are rl.‘"i|{.||ll.g pear areas make use ol Public Transpon like
Municipal Transport local buses, local sharing type auto rickshaws. Institute encourages studentis
Lo g 10 use automohiles,
7.3 Pedestrian Friendly Roads

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

Photograph of Road within campus

74 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 displaved 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 Dy waste & wet waste

Mutsn Lla Solutions, Fune.
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= Usage of paper tea cups in the Instilute canteen
= Display of boards in the campus for Plastic Free campus
7.5 Paperiess Office
The mternal communication of the Institute is throwgh the Imemet, There are hardly any
dav to day operations, where printing is required.
T.6 Food Serviee in college campus
There are canteens and cafeterias within callege campus. Swidents need not 6 travel
cutside the college for food, Canteen contracior have Food license and shop act certificate
Hygiene in canteen is well mantained.
7.7 Green Landscaping with Trees and Plants

[he Institute has beautiful mamtaimed Garden.

Nutan Litja Solasens, Fune.
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CERTIFICATE

This is to cerfify that we have conducted Energy Audit at Padmashree DR. D Y Paul
College OF Architecture Akurdi, Pune as per the gwdelines of Maharashira Energy Development

Agency (www,mahaurjacom) in the year 202021,

The College has already adopted Energy Efficient practices like:

# Usage of Energy Efficiemt LED Fittings
# Usage of Energy Efficient BEE STAR Rated equipment
#  Installatien of 350 KW Roof Top Solar PV Power Plant

We appreciate the support of Management, involvement of faculty members and students i the
process of Energy Conservation & making the campus Green.

Mutan Lrja Solutions,
{Bthatvedeber

k G Bharwadekar,

Certified Energy Auditor,
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Exccutive Summary

After the Field measurements & analysis, we present herewith important observations
miade and various measures w0 reduce the Energy Consumption & miti gate the OO0y emissions,
College consumes Energy in the form of Electrical Energy used for various sadgets, Office &
other factlities.

L. Present Encrgy Consumption
I the following Table. we present the details of Energy Consumption.

Table na 2.1: Details of energy consumption

Encrgy cO2?
consumed, Emissinmn
5r o Parameter iUnits) (MT)
1 Maximum [0.974 5.5
2 Minimum | 2942 24|
1 Average 5,124 4.1
4 Toial 61,482 492

L. Energy Conservation Projects already installed
| Usage of STAR Raied ACS of new installations
2. Usage of LED lights at some indoor locations
3. Usage of LED Lights for outdoor lighting.

3. Kev Obsérvations
I, Usage of LED lights.

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

4. Percentage of Usage of Alternate Energy
The College has installed a Roof Top Solar PV Plant, The percentage of usage of
Alternate Energy to Annual Energy Requirement is £6 4.

Mutan Lia Solutions, Pune
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5. Percentage of Usage of LED Lighting

The College has various Tvpes of Light fttings. The percentage of Annual LEE Lighting

Lisaige to Annwal Lighting regquirement works ol 1o be 33 %o

fi. Recommendations

Table no 1: Recommendations for energy savings

Annual
Annual | Invesimeni | Pavback
Saving )
Ma | Recommendation Monetary | Required, | period,
potential,
| Gain, Rs. Rs. Months
| EWh/ Annum
Replacement of 122 Nos
T-8 fQungs with 200 2,440 26,8400 7,202 35
| | LED fittings
Replecement of 96 Nos B _
(ld Ceiling Fans with 1,248 3,728 208,704 182
2 | STAR rating fans
Installation of 200kW grid | . ]
S0, 00k 3,300,004 | 10,5, 000 36
} | comnected PV panel
Total 3,688 10,568 | 286,906 55

7 Notes & Assumptions

Daily working hours- 10 Mos

1.
2. Annual working Dayvs-300 MNos

3. Average Rate of Electrical Energy | Rs 11/~ per KWh

Mutan Urja Soluticns, Pune
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Abbreviations

CHL ;. Compact Fluorescent Lamp
FTL ¢ Fluosescent Tube Light
LED ¢ Light Emitting Diode

L v Wolinge

1 o Curremt

KW o Rile- Watt

KWh t kilo-Wart Howr

VA o Active Power

Mutan Urja Solstions, Pums
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1. Introduction

Padmashree Dr. D. Y. Patil college of Architecture has been established in the year 2000.
The callege is run by Padmashree Dr. 13 Y. Patil Pratishthan, which has sel up multiple centers
of educational excellence at Pune, Mumbai and Kolhapur. The [nstitute strongly believes that
world-class education is the stepping-stone to progress. With o long-standing commitment
towards guality teaching and leaming, the Institute has nurtured values that go imtoe the making of
suceessful carcers, Reiterating excellence with every incoming I'u_lmh. the Institute stands tall
with its undeterred commitment to deliver better, Equipped with state-afl-the-art infrastructure,
tive Institute alwavs encourages individuals to think, question, explore and apply their well-honed
minds 16 scale newer heights of success, The Institute believes in imparting education that'll

build world class catrzens of tomormow.

Padmashres DO . Y, Patil college of Architecture fosters a positive environment for
Teaching, Non-Teaching staff and Students 1 meet the emerging challenges which stimulates
the desire to collaborate and change the world. Padmashree Dr. D Y. Patl College of
Architecture, & gem of an Institution has successfully completed a decade & is budding with
voung & energetic talent creating a mark in this grand galaxy of homes of higher learning. Here
architecture means nod merely o science & construction of building but it will be open vistas of
ideas & eals. [t s indeed a center of fusion between creativily Sutility. € has been bringing o
the best tlents in the field of housing, modern living & other aspects essential for berier

community life & will continee to do so in the futwre.

1.1 Ohjectives

1. Tostudy present level of Energy Consumption

il

To Study Electrical Consumplicn
. To assess the various equipment/facilitics from Energy efficiency aspect

3
4. Tostudy various measures 1o reduce the Energy Consumption

1.2 Audit Methodology:

I Study of connected load
2. Swudy of various Electrical parameters
3. To prepare the Report with various Encon measures with payback analvsis

[

Mutan Urna Solufions, Pune
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1.3 General Details of College

Table No-1.1: Details of college

No Head Particulars
1 Padmashree DR, D ¥ Patil College OF Architecture
Mame of [nstitution )
Akurdi, Pune
2 Padmashree . Y. Patil Edvcanonal Complex, Sector
Address
29, Migdi, Akurdi. Maharashtra 41 1044
3 Adtiliation Saviwribai Phule Prine University

Mutsn Una Salutions, Pune

T_II S )
gdmasives D D' Pa Calisge of Mehleclg
Pt Pung



Report on Energy Auks Pamasivee DR [ ¥ Patil Colkegs OF Architrcnes Akurd,Puse
1. Study of connected load
In this chapter, we present details of various connected electrical equipment and eléctrical
load.
Table No-2.1: Location wise study of Elcetrical fittings in various buildings
Nn Lacation FTL | LED | LED | Computers | Celling | Wall | 1.5
[ UL L T 71 175 Tl (B3I Fams Fans I
(20w | (1w Srar
rated
AL
Ground Floor ]
I Cafeteria 4 S
-2 [ Studia 17 12
3 Kitchen fi
4 | Passape 4
5 Viee Principal [0 | |
6 | Admin Office 15 B
[ 7| Principal Office 2 12 j 2 i
& | First Year Studio E A 12 N
% | Exam Cenitral room 4 2 2
0 [ CAP center 12 12
1T | Studio Third Year A 12 2 9
12 | Studio First Year B |0 2 6
13 | Staff Room 24 12
14 Faculty Room 32 20 9
15 | Stwdio 403 15 9
16 | Studio 303 7 f
17 | Toillet (GF) 1o & 9
First Floor
I8 | Toilet (First Floor) b
19 | Passage B
L
Mutan Urja Soktions, Pune
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2

}_Eﬂ ifulnpul:rl.ﬂh : | 14
Total 122 | 63

a1 |

81 |

b

%0 23

2

Aparl from above load, the college has pumps. street lights. Individual fitting wise load is

&5 under.

Table No 2.2: Equipment wise Connected Load

|
Lo, Laovad,
LEquipment Oty | Wllni KW
FTL-40 W 122 W | 40
LED '|'|_|h£‘-.'-'.[|'l.'r' i M [ 3
LED bulb BI | 12 1.0
Computers L1l 03 ab |
Cetling Fans 90 [} f.2
Wall Fans 23 50 1.2
AC {1.5Tr Star Rated) 2 | B3% 3.7
LED focus Steeet light 5 15° 0.2
Pumps (2 nos 3HP) __ 1.3 |
Tatal 18.7 !
Data can be represented in terms of PIE charl as under.
P LAne
| W LED P b TR

L bl

L LR

Pl i

= Wl baa

i 1 RTr iee Bl
o LB P s Sire ] gl
Farrga [3 ram W)

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
comsumption. The Padmashres DR. D Y Patil College Of Architecture Akurdi, Pune is situated
in Padmashree D, Y. Patil Educationnl Complex. Entire Complex is having single energy meter
for all institutes situated in complex. The bill analysis s carred for electricity bills of entire

campais,

Table ne 3.1: Summary of electricity balls

Lill
Energy [ Amouni

No | Month | (kWh) | (Rs)
I Jun-21 | 4,079 184,510
2 | Muy-21 [ 3208 | 169,765
i Apr-21 | 3998 | 180,320
4 Mar-21 | 5,548 | §6,764
5 Feb-21 | 7276 | 207,752

6 | Jan21 | 7.558 | 210,170

7 Dec-20 | 4592 | 173,160
8 Mov=20 | 4,045 166,226
Q Oct-20 | 3,830 | 174876

10 | Sep-20 | 3412 | 184.124
11 [ Aug-20 | 10,974 | 344,070
12 | Jul-20 | 2,942 | 166,065

Total | 61,482 | 2348817

Variation in energy consumption is as follows,

Mutan Lirjs Solutions, Pung
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Figure 3.1: Month wise encrgy consumpiion

Maonthly variation in electricity bill 15 as follows,

Figure 53.2: Month wise eleciricity bill

key observations of electricity bill are as follows,

Table ne 3.2; Key observations

Mutan Urja Salutions, Pune

Energy co?
consumed, Fmission

Srono Parameler {Umits) (M)
I Maximum 10,974 .
2 Minimum 2.042 24
3 Average 5024 4.1

1 Total . il 482 492

I
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4. Carbon Foot printing

1. A Carbon Foot print is defined as the Total Greenhouse Gas emissions (C0h emissions),
cmifted due 1o various activities. In this we compute the emissions of Carbon-Di-Oxide. by ysape
of the varous form of Electrical Energy used by the College for performing its day 1o day
netivitics
. Basis for computation of CO; Emissions:
[hie basis of Calculation for CO emissions due 1 Electrical Energy is as under
# | Unit (kWh] of Electrical Energy releases 0.8 Kg of CO; into atmosphere

Based on the above Dara we commpute the OO emissions which mre being releéased in (o
the atmosphere by the College due to its Day to Day operations.

The Pedmashree DR, DY Patil College OF Architecture Akurdi, Pune is sitested in
Padmashree Dr DL Y. Panil Educational Complex. Entire Educational Complex is having single
encrgy meter for all insties sitested in complex. Calewlation for CCh emissions due to
Electrical Energy is carried for entire campus.

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

Mutan Urja Salubons. Pune
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Tahle 4.1: Month wise Consumption of Electrical Energy & CO2 Emissions

Energy coz

Consumed, | Emissions,
Mo Aanth Ik%h MT
1 Jun-21 4.079 33
2 |May21| 3,208 26
i Apr-21 1,908 3.2
4 Mar-2 | 5.548 4.4

5 | Feb-21 | 7.276 58 |
6 | Jan21 | 7.558 6
7 [hec-20 4,592 37
B | Movan | 4,045 312
9 | Oct-20 | 3,850 3.1
0 | Sep20 | 3412 2.7
11 | Aug-20 10,974 B8
12| 2o 2,942 2.4

Total | 61,481 92

In the following Chart we present the CO2 emissions due to usage of Elecirical Energy,

|
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Figure 4.1: Month wise CO2 Emission
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5. Study ol wiilities

51 APFC Panel

The Offfice has already installed the APFC Panel. Capacitors of 110kVAR capacity is

installed with panel.
5.1 Stady of Lighting

In the facility, the lighting svstem can be divided mainly in 1o parts, mdoor lighting and
outdoor Bightmg. There are 122 FTL fitiings with Electronic’ magnetic chokes . §3 nos of LED
tubes. 81 nos of LED bulbs. [t is recommended to mstall the 20 W LED Tube light fittings in
place ol these old T-8 fittings. There are 5 Mo of LED street lights.

3.3 Air-conditioners
There is 2 nos of star rated new AC of 1.5Tr capacity.
5.4 Fans

At building facility, there are about 96 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. There are 23 nos of wall fans in the facility.
5.5 Water Pumps

There are in total 2 nos of Water pumps with SHP capacities respectively,

Mutan Urja Solutions, Pune
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6. Study of usage of alternate energy

In this Chapier, we compute the percentage of Usage of AllernateRenewable Energy 1o

Anmual Energy Reguirgment of the College

The Padmashree DR, D Y Patil College Of Architecture Akurdi, Pune is situated in

Padmashres [ Y, Patil Educational Complex, Entire Complex is having single energy meter for

all institutes situated in complex. The institute have installed Roof Top Solar PY System to catel

enerey requirernent of all instimtes of entive campus. The Installed Capacity of Solar PV Plant is

350 KW

Tuble 6.1: Computation of % Usage of Alternate Energy 0 Annual Encrey Regquirement

Photograph of Solar PV plant

Mutan Urja Solutions, Fune

Na Particulars Vilue | 1 mit - ]
[ ."'l.l1.l|;.l.‘I| |.|1-;.'r-__'.3. Purchased from MSEH] &1, 482 | KWh Annum
l_ Endirgy L:..'rwlul-..'tl h}:{ﬂ:rl Fop Salar PV System | 180,614 . kWh'Annuwm
3 Inlnl. Encrgy Requirement of College 442,096 KWh/Annum
1 % of Lisage of Allemate Energy to Annual Energy Reguirement Ré e
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7. 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 o
Wilnmit | EW
| |FTLA0W 122 40 19
LED lighting load
[ 1 | LED wbe 63 | 20 1.3
2 | LED bulbs T 12 1.0
3 | LED sireet lights 3 33 0.2
Total LED lighting load 24
I Total Lighting load 73

[t can be seen that out of ot lighting load 33% load s LED highting load,

Nutan Lirja Salutens. Pune
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8. Energy conservation proposals

8.1 Replacement of Chd T-8 FTLs with 20 W LED fittings

In the facility., there are about 122 Nos. T-B, FTL fittings with Electronic/magnetic
chokes. [t is recommended to install the 20 W LED Tube light fittings in place of these old T-8

fittings. [n the following Table, we present the savings, investment required & payhack analyvsis.

Nao Particulars - Value Lmit

I Present Oty of 1-8 fittings f32 Mo

2 | Energy Demand of T-8 fifting [ap | WiUnit

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

4 Reduction in demad 20 W/init

5 -hwmg:: Ifﬁ:u_:'l'}- U.aay., pericd 4 Hes!Day

] Daily saving in Energy 9.76 kWhDiay

7 | Annual Working Days 250 Mos E
& Annual F_n_:rg}' Saving possible 2440 kW h/Annum
o Rate of Electrical Encrgy 11 Ra/kWh

10 hnnuaTMﬂnm.r} saving 26840 | Rs/Annum
I Cost of 20 W LED Tube 641 Ra/Linit

Rs lump

12 Investment required 78202 | sum

13 Simple Pavhack period | i3 Months

17
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8.2 Replacement of old fans with STAR Rated Fans

Duning the Audi, it was observed that there are %6 no of fans, It is recommended (o
replace these old fans with STAR Rated fans.

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

| |

Noe | Particulars Value I Imit

i- Present Oy of Qld Ceiling Fan Mitings | 95 | Mos

Energy Pemand of Old € -.;'r'h'ﬂg Fan |

2 hitting B5 Wilinit

3 ]Em:rg:r. ﬁumﬂ;:l- Jr's"rﬁ'r't Rared Fan 52 _--';ul-r'}i:-'i::lil'

4 Reduction in demad |3 W/lni

3 Average Daily Usage period 4 HrsTay |
3 Daily savang in Energy 4.99% | KWh/Day

7 Annual Working Davs 50 Moz

B Annual Encrgy Soving possible 1248 | KWh/Annum
9 | Rate of Electrical Energy ¥ Rs/kWh

10 Annual Monetary saving [3728 | Rs/Annum

| Cost of STAR Rated Ceiling Fan 2174 | Rs/unit

Rs lump

12 Investment required 208704 | sum

13 Simple Payback period 142 Months

18
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B3 Tnstallation of Selar PV panel

It is recommended to install 200 kKW solar PY pancl, In the following Table, we present

the savings, investment required & pavback analvsis

| No | Particulars Value | Unit
1 Installation of PY unit | 2TH} LY
2 | Energy saving 00000 | kWh/Annum
3 Rate :'I-I'Eh'.’ttl'il..“m ERerey I s
1 | Annual monctory savings 3300000 | Ra/ Annum
] Investment required 10060000 | Rs lump siam
] SI-ITIFE.I:'"pitj."bErk pericd 36 Months
T :
Mutan Urja Solutions, Pune 4 e
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8.4 Summary of Savings

| Annual
o Annual | Invesiment | Payback
Saving )
No Recommendation Monetary | Required, | period.
potential, - -
Ciain, Hs. Hs. Maonths
W/ Annum
Replacement of 122 Nos
-8 fittings with 200 LED 2444 Ih 840 TH2u 35
| | fttings [
Replscement of % Mos
(Hd Ceiling Fans with 1,248 13,728 208,704 182
2 STAR rating fans
ion of 2006W grid '
HAEOG e 300,000 3,300,000 [ D000, G 3
1 | connected PV panel
Total 3,688 40,568 286,906 85
20
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CERTIFICATE

This 15 to certify that we have conducted Environmental Audit at Padmashree DR D
¥ Paul College OF Architecture Akurdi, Pune in the year 2020.21,

The Collage has already adopted following projects for making the campus Energy
Efficient.

-

# Installation of Sewage Treatment Plant

= Installation of Rain Water Harvesting System

¥ Installation of 350 KW Solar PV Power Plant

We appreciate the support of Management, involvement of faculty members and students
in the process of Energy Conservation & miking the campus Green.

Nutan Urja Solutions,

K GG Bhatwadekar.

Certified Energy Auditor,
EA—22478
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Execulive Summary

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

Padmashree DR. D Y Patil College Of Architecture Akurdi, Punc consumes various
respurces for day to day operations, namely: Air, Water, Electrical Energy & LPG.

1. ¥arious Pollution due to College Activities:
F  Air pellution: Mainly CO; on account of Electricity & LPG Consumption [
= Solid Waste: Bio depradable Kitchen Waste, Garden Waste

= Liguid Waste: Human liquid waste |

2, Present Level of C0: Emissions:

Energy
eonsumed, | C02 Emission
Srno | Parameter (Uit} (MT)
i Mdaxirm 10,974 £8
2 Minimum 1942 24
3 Average 5,124 4.1
1 Total B1.482 92

3. The various projects already implemented for Environmental Conservation:

# Llsage of Energy Efficient BEE STAR Rated ACs

tl.'

Usage of Matural Day light in corridors

1._.‘

Implementation of Rain Water Harvesting
+ Installation of 350 KW Selar PV Power Plant.

Installation of Sewage Treatment Plant

W'

4. Recommendations:

. Instaliation of Bio Gas Generator Plant instead of Bio composting Plant,
2. Installation of Bio Composting Plant 1o penérate fertilizer from garden wasie,

5, Notes & Assumplions:

Is
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2, 1 kWp Solar PV plant generates 5 kWh/day Electrical Energy for 300 days in an vear.

pairastvee O, O Y Pal
]

i



Envimonmestul Audit Repori:  Padmashros DR DY Paed £ slkipe 0F Srchneciune Aludi, Ping

Abbreviations

AC Air conditioner

PES Progressive Education Society
CFL Compact Fluorescent Lamp
FTL Fluorescent Tube Light

LED Light Emitting Dinde

kWh kile-Watt Hour

Ly Quantity

W Want

kW kil Wait

P Power Factor

MD Maximum Demand

PC Personal Computer

MSEDCL Maharashtea State Electricity Distribution Company Lid
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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 berween Water, Air. Land and Human beings. other living créatures, plans
microorganism and property
1.L.2. Environmental Audit: Definition:

An audn which aims at venfication and wvalidaton w0 ensure that  various
environmental laws are compiled with and adequate care has been lken towards
environmental protection and preservation
According i UNEP, 1990 “Ewvironmentol cudit conr b defined oy a managemen Jool
comprizing  svstemaiic, docwmented and periodic evaluwation of how well envirommental
orgaization management and egnipment arg performing with an aim of hefping 1o regularize
the civironment
I.1.3. Environmental Pollutant: means any solid, liquid and gaseous substance présent in

the concentration as may be. or tend to be, injurfous o Environment.

L4 Relevant Enviromnmental Laws in Tndizn: Table No-];

1927 | The Indian Forest Act

1972 | The Wildlife Protection Act
| 974 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 Pallution) Act

1986 The Environment Protection Act

1991 The Public Liability Insurance Act

2002 The Biological Diversity Act

2010 | The National Green Tribunal Act

LL5. S5ome Important Environmental Rules in India: Table No-2:

L1989 Hazardous Waste (Managemeni and Handling) Rules

| 989 Manufacture, Storage and Import of Hazardous Chemical Rules
2000 Municipal Solid Waste {Management and Handling)} Rules
(1998 | The Biomedical Waste (Management and Handling) Rules
19495 The Environment {Siting for Industrial Projects) Rules

=0 Noise Ful]u!.mn {Regulation and Control) Rules

| 2000 Ozone D:pi:img Substances (Regulation ang Contrgl) Rules -~

6
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2011 E-waste (Management and Handling) Rules
2011 National Green Tribunal (Practices and Procedure) Rules
2011 Plastic Waste (M I:'u'lanag,:m:nt and Handling} Rules

L.1.6 National Environmental Plans & Policy Documents: Table No-3:

|. | Mational Forest Policy, 1988
2. | Motianal Water Policy, 2002
3. | Mational Environment Policy or NEP%ZDDIE} o
P Tl"n;élwunul Conservation Strategy and Policy Statement on Environment and Development.
3. | Policy Sttement for Abatement of Pollution (1992)
6. | Mational Action Plan on Climate Ll‘l’.l.ll'lhl."
1. | Vision Statement on Environment and Human Health
B _l'r::hn-:uh:ngk Wision 2030 (The Enerey Research Institure)
4, ddressing Energy Secunty and Climate Change (MoFEF and Buresu of Eneroy Efliciency
] II1.|: Road to Copenhagen; India’ s Position on Climate C hange Issucs :Mul-['r

1.2 Objectives

E
—

1

4.

To study present usage of Natural resources the College is consuming

To Study the present pollution sources

Tao study variows measures to make the campus Self sustainable in respect of Natumal
resiunces

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

1.3 Audit Methodology:

2
3.
4

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

Mo Head Particulars
| T Padmashree DR. D Y Patil College OF Architecture
Mame of Institution
Akurd, Pune
2 Padmashree 1. Y. Paul Educational Complex, Sector 29,
Address
Migdi, Akurdi. Maharashtra 41 1 (44
3 Affiliation Savitribai Phule Pune University
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1. Study of Consumption of Various Resources
The Institute consumes following basic/derived Resources:

1, Air
Waler

£

Electrical Energy

3
4, Ligquefied Petroleum Gas
Also, college emits following pollutants 1o environment

[, Human Waste: Solid Liguid

[

Foitchen wistie

Rk

Adr polluton

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

Yalar Emckiciy by
Ajr
L B
College (Syatem
.
Human Ui : 2
Waste: | Kitchan | Air !
Solig/Luguid Wastie Poluticn: |
- . Ty

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

The Padmashree DR. D Y Patil College OF Architecture Akurdi,Pune is situated in
Padmashree D. Y. Patil Educational Complex. Entire Educational Comples is having single

energy meter for all institutes situated in complex. The bill analysis is carried for electricity

bills of entire campus.

The calculation of electrical energy consumption by college can be given as.

e DYF :
Pﬂmﬂtﬂ'{?aumed W3,

plurd Pusd
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Table 2.1: Electrical Energy Consumption

No Month Energy (KWh) l
, Jun-21 4.0
May-2 1 31208
1 Apr-21 3.908
a
y Mar-2 5.54%
Feb-21 | 1275
]
Jan-2| T.558
| 0
B [hee-200 4,502
M= 200 4. 045
)
5 Cet=201 LR
Sep-2M) JA12
10 Ps
i Aug-21 10,974
o Jul-20 7,942
}2
Total 61,482
Maximum 10,574
Mimimum 2042
| Average 5,124
|

2.1 Variation of Monthly Electrical Energy Consumption

Fronth Wise Energy Carswingpiion =Wk

Loa

s

.
E ®F R B = ®mE - el - R -
I § 0} 5 5 5P 2 3 7§

Figure 2.1 : Monthly Electrical Energy Consumption

Blurdi Pung
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2.2 Key Inference drawn
From the above analvsis, we present following imponant parameters;

Table 2.2: Variation in Important Parameters

Mo Parameter/ Energy
Vialue Consumed, B'Wh
1 MMuaximum 10374
2 Mlinimnm 242
i Average 3.1
4 Total il A82

Padmashies O 0 P Tl
fiurd Pung
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3. Study of Environmental Pollution
In this Chapter, we present the various tvpes of Pollution as under: l

A1 Air Pollution

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

* | umit (kWh) of Electrical Energy emits 0.8 Kg of CO- in the atmosphere

* | kgof LPG emits 3 Kg of €0, in the atmosphere
Inn the following Table, we present the U0y emissions,

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

|“F..'"II-ETE}-'-EI}H31III1:EI|._ Coz
Mo Month KWW Emissions, MT

| Jun-21 1,079 3
| Mayal | 3,208 26 |

3 Apr-21 3 00g | 32

4 Mar-21 5,548 4.4

: Feh-2| 7.276 38

f Jan-21 7.558 6.0

7 Dec-20 4,592 3.7

8 Mav-20) 4,045 32
9 Oet-20 3,850 it
I Sep-20 3412 27

T Aug-20 10,974 %8

12 Jul-20 2,942 34

Total 61,482 49.2

Maximum 10,974 B8
Minimum 2942 24 1

B Average | 5,124 Iy
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In the followang Chan we present the CO2 emissions due 1o usage of Electrical Energy

CO2 Emission [MT]
150
a [
am
T80
him
LY ]
L1
i I
T s
LF
F F P P F N Do p&
Ll o G R R R T R S

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

3.2 Study of Solid Waste Generation

[he garbage collected in college is searegated into wet and dryv centrally in campus.
Waste bins are placed in college campus for collection of waste
3.3 Canteen food wastage

Fhe students and canteen staft are encouraged to have minimal food wastage. Canteen
contractor have toed license and shop act centificate. The canteen is encouraged for usage of
paper tea cups.
3.4 Study of Liquid Waste Generation

I'he waste water generated in college campus is treated in Sewage Water Treatment
Plant. This plant aims o remove contaminants from sewage 1o produce an offluent that is
suitable for reuse application. The sewage water treatment plant is operating with 100 KLD
waler capacity,

Photograph of Sewage Treatment Plant

3.5 Study of e-Waste Management:
Ihe internal communication is through emails and there is hardly any generation of e-

Waste in the premises,

frai il |.:=r E|"II :'_E_“ :{::'IEHE w

— T

Bhunh Puna
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4. Study of Rain Water Harvesting
The College has already installed Rain Water Harvesting praject, wherein the rain water
falling on the terrace is collected and throush pipes it is fed to underground Water Storage

tank, This stored water is then ressed for domestic PUrpose.
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5. Recommendations

In order 1o redice 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

recomimend following recommendations.

* [nstallanon of Bio Gas Generator Plant instead of Bio composting Plant,

* Installation of Bie Compoesting Plant 1o generate fertilizer from garden waste,

mem.:‘ oY Paulmh;!ﬂﬁed'ﬂﬂm
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Criterion 7 Institutional Values and Best Practices

Key Indicator 7.1.3

Quality Audits and environment and energy regularly undertaken by the

Metric Va,
fnxtitution
7.3 The Institutional environment and energy initiative are confirmed
through the foflowing
. Green Audis / Environment Awdit
2. Energy Audi
J.Clean and Green Campus Inifiative
. 4. Beyond ihe Campus Environmenial Promotion Activities
Sr. No Contents ( Documents)
A Supporting Documenits Drate Year
| | Green Andit Keports 240920 (2019-20)
2 Energy Audit Reports 280920 (2019-20)
5| Environment Audit Report | 280920 (2019-20)
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Nutan Urja Solutions

A T03, Balaji Witefield, Near Sunni's World,
Sus Road, Sus, Pune 411 021

Phone: 83563 18381, Email: nutanurz solutionsia simail.com

CERTIFICATE

Drate: 2R04952420

This is to certfy that we have conducted Green Audit at Padmashres DR. DY Patil

College OF Architecture Akurdi, Pune for the year 2019-20,
The Coflege has already adopied Green practices like:

[nstallahion of Bain Water Harvesting syaiern
Installation of Sewage Treatment Plant.

Insazflatiem of 350 KW Roof Top Solar PV Power Plant,
Usape of Energy Efficient LED

Usage of Enerpy Efficient BEE STAR Rated equipment

o . s

We appreciate the suppon of Management, involvement of faculty members and swdents in the

process of making the campus Green

Nutan Urja Solutions,

ket edekas

K G Bharwadekar,

Certified Energy Auditor,
EA - 22428

va
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Executive Summary

Green Audit of Padmashree DR. D Y Patil College OF Architecture Akurdi, Pune is
conducted by Nutan Usja Solutions, Pune. Based On the avdit field study, following impartant
points can be presented.

I. Present Encergy Consumption

Padmashree DR D Y Patil College OF Architecture Akurdi, Punc uses Electrical Energy as
the source of Energy for various equipment in the college campus. [n the following Table, we
preseni the details of Energy Constemplinn.

Table no 1: Deiails of cnergy consum ption

Energy CO2
consamedl, Emission
Srono Parameter {Units) | (MT)
I Maximum | 39,074 i
2 Minimim I3 .2
3 Average | 22456 | 8.0 |
4 lotal 169,471 256

1. Varions Measures Adopted for Energy Conservation
l. Usage of STAR Rated ACs ai new installations
2, Usage of LED lights at some indoor locations
3. Usage of LED Lights for outdoor lighting,
3, Usage of Renewable Energy
The institute has installed 350 kW Solar PV Power Plant
4, Rain Water Harvesfing
The College has installed the Rainwater harvesting project, 1o reduce dependency on municipal
corporation water supply.
5. Waste Management
The internal communication i through emails and there is hardly any generation of e-Waste in
the premises,
6. Notes and Assumptions
1. Daily working hours-10 Nos

Wugon Uirga Solutions, Pune,

Aiursl Pora
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2. Annual working Dayvs-250 Nos
a3, Average Rate of Electrical Energy ; Hs 115 per KW

tartan Lieja Sobuttans, Pune.

Padmashres Or 0 ¥ Pl Coleger of Arcitucture,
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Abbreviations

CFL Compact Fluorescent Lamp
FTL Fluorescent Tube Light
LED Light Emitting [Hode

W Volage

| Current

kW Kale- Wait

kWh kilo-Wate Houwr

kvVa Aitive Fower

Muten Ura Solutiens, Mune,

[ 'Y Palil Prafishthan’y
Padmashies Or. 0¥ Pabl Coflege of Aechitadiura,
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1. Introduction

Padmashree Dr. D Y. Patil college of Architecture has been established in the year 2000
The college is run by Padmashree Dr, D. Y. Patil Pratishthan, which has set up multiple centers
of educational excellence at Pune, Mumbai snd Kolhapur, The Institute strongly believes that
world-class education is the stepping-stone to progress. With a long-standing commitment
towvards quality teaching and learning, the Institute has nurmered values thit o it the making of
successiul carcers. Reiterating excellence with every incoming batch, the [nstitute stands tall
with its undeterred commitment to deliver better, Equipped with state-of-the-ari infrastructure,
the Institute always encourages individuals to think. question. explore and apply their well-honed
minds to scale newer heights of success The Institute believes in imparting education that'tl
butld world chiss citizens of tamorrow,

Prdmashree Dr. D Y. Patil college of Architecture fosters a positive environment for
Teaching. Non-Teaching staff and Students to meet the emerging challenges which stimulases
the desire to collaborte and change the wodd. Padmashree Dr. D Y. Patil College of
Architeciure, a gem ol an Institution has successfully completed a decade & i budding with
young & energetic talent creating a mark in this grand galaxy of homes of higher learning. Here
architecture means not merely a seience & construction of building but it will be open vistas of
idens & ideals. It is indeed a center of fusion between creativity &utility, It has been brin ging out
the best talents in the field of housing, modern living & ather aspects cssential for beiter
community life & will continue 10 do 5o in the future.

1.1 Objectives
| Tostudy present level of Energy Consumption
2. To Study the present C0: emissions
. To assess the various equipment/facilities from Energy efficiency aspect
4. To measure variows Electrical parameters
3. To study Scope for usage of Renewsble Energy
6. To study various measures to reduce the Energy Consumption
1.2 Audit methodology
[. Siudy of connected load
2. Study of various Electrical parameters
3. To prepare the Repont with various Encon measures with pavback analysis

7

Mt Urja Salutions, Fune,
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2. Study of Electrical Energy Consumption

In this chapter, clectricity bills are studied for the analysis of electrical energy
consumption. The Padmashree DR. I Y Patil Callege OF Architecture Akurdi,Pune is  situated
in Padmashree [ Y. Patil Educational Complex. Entire Padmashree [ Y. Patrl Educational
Complex is having single energy meter for all institutes situsted in complex. The hill anulysis is
carried for electrcaey bills of entire campus.

Talile no 2. 1: Summary of electricity hills

L RN
Energy | Amount
No Maonth | (KWh) (Rs)

I Jun-20 | 3240 | 170,142
Pduy-20 285 162,544
Apr-20 | 3,214 | 169,792
4 Mar-20) | &.674 211,400
Feb-20) | 36554 | 616,859
é Jan-10 | 34,248 | 579,601
7 Chee=19 | 31,500 532,538
8 | Mow-19 | 73982 | aanga1
o Oct-19 | 24,164 455 4358

1=

e

T

10 | Sep-19 | 35724 | 712655

11| Aug-19 | 30872 | 522,504 |

12 Jul-19 | 39.074 | 507.043
Total | 269471 | 5,070,559

Variation in energy consumption is as follows,

Mutan Una Solubions, Pune,
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FACATh Wise Ereergy ComuumpTtion, &WH

Freure 2,02 Month wise energy consumplion
Monthly varution i elecinoity bill is as follows,

Figure 2.2: Month wise electricity hill

Key observations of electricity il are as follows,

Table oo 2.2: Key observations

| Energy Coz
consumeid, Emission
Hrono Parameter {Units) {MT)
| Maximum 39074 313
2 Mimmum 265 (.2
3 Average 22456 18.0
| Tol | 269470 2156

Mutan Urin Sedwtions., Fune,

GOy Pl Prafishthany
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3. Carbon Foot printing

l. A Carbom Foot print 15 defined as the Total Greenhouse Gas emissions (C0: emisstons),

emitted duc to various activities. In this we compute the emissions of Carbon-Di-Oxide, by usage
of the variows form of Electrical Energy used by the College for performing its day o day
activities
1, Basix for computation of COs Fmissions:
The basiz of Caleulation for COs emissions due 1o Ebectrical Energy 15 as under
# | Unit (kWh of Electrical Energy releases 0.8 Kg of CO; into atmosphere.

Based on the above Data we compute the C05 emissions which are being released in to
the atmasphere by the Callege due o its Day 1o Day operations:

The Padmashree DR, 3 Y Patil College OFf Architecture Akurdi,Pune is  situated
Pedmashree D, Y, Paiil Educational Complex. Entire Educational Complex 18 having single
energy meter for all instinutes situated wocomples. Calculation For COy emissions due to
Electrical Energy is carried for entire campus.

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

Mutun Urja Solutions, Pune
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Tahie 3.1: Month wise Consumption of Electrical Energy & CO2 Emissions

Encrgy 02

Consumed, | Emissions,
Mo Maonth KWh MT
[ Jun-210 3,240 2.6
2 |Mav-20] 2863 02
3 Apr-20 3204 i it
4 | Mar20| 6,674 53
5 Feh-20 36,554 283
b Jan-20 34,248 274

7| Dec-l9 | 31,500 2BBZ
B | New-19 | 23,942 9.2
@ | Oel9 | 24064 | 193
10 | Sep-19 | 35.724 28.6
| Aug19 | 30872 47

Sz | nle | mome | 33
Total | 260,471 1156

In the following Chan we present the CO2 emissions due 1o usage of Electrical Energy,

[ CO2 Emission {MT)
|

FhiEi

o

(111

T ]

him

ash I E_=
£
T

R R R Iy R R N R
C i R L P

-

Figare 3.1: Month wise €02 Emission
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4. Study of Usage of Alternate Energy

In this Chapier, we compute the percentage of Usage of Alemate/Renewable Energy 10
Annusl Energy Reguirement of the College

The Padmashree DR. D Y Patil Collepe OF Architecture Akurdi,Pune is  situated in
Padmashree D. Y. Patil Educational Camplex. Entire Educational Complex is having single
energy meter for all institutes situated 0 complex. The institute have installed Roof Top Solar
PV System 1o cater epergy requirement of all institutes of entire campus, The Installed Capacity

of Solar PV Plant is 350 k'Wp.

Table 4.1: Computation of % Usage of Alternate Fnergy to Annual Energy Requirement

No | Particulars o | Value i Ui _
I | Annual Energy Purchased from MSEDCL _ 269471 | kWi Annum
2 Iincq;_;_'.: Cenierated by Roofl Top 54,1|;;'_F'I," -"':i_'._sl-;:||| -l-_ 343271 H_\’n';'.-‘-.lmum '
}‘ 3 | Total Encrgy Requirement of College - | 612,742 kWh/Annem |
4 | % of Usppe of Alternate Energy to Annual Energy Requirement 56 Ve

Photograph of Solar PV plant
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3, dtudy of Water System

&1 Source of Water

College gets water from Prmpiri- Chinchwad Municipal Corporation. The RO treated
water 15 provided for drinking.
5.2 Rain Water Harvesting

The College has already instalied Rain Water Harvesting progect, wherein the rmin witer

falling on the terrace is collected and through pipes it is fed to underground Water Storage tank.
This stored water s then reused for domestic purpose.
5.3 Sewage Treatment Plani

Fhe waste water generied in college campus i treated in Sewnge Water Treatment
Plant. This: plant ams to remove conteminants from sewaspe o produce an effluent that 18
suitable for reuse application. The sewage water treatment plant 5 operating with 100 KLD
waler capacity '
Mhotograph of Sewage Treatment Plant

MNutan Lirg Sobwions, Pune.
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6. Study of Waste Management
6.1 Solid Waste Management
The garbage collected in college is segregated into wet amd dry centrally in campus.

Waste bins are placed in college campus for collection of waste,
6.1 e-Waste Management

The internal communication is through emails and hence there is hardly any geberation of
e-Waste i the premises.
.3 Waste Water Management

The waste water generated in college campus s treated m Sewage Witer Treatment

Plent. The sewage warer treatment plant is operating with 100 KL} water capacity,

14
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) 7. Study of Green Practices
7.1 No of students who don't use own Vehicle for coming to Institute
Student hostels wre located near college campus only. Many students live in hostel
campus. Many of the Out of 1otal students coming 1o Institute, about 609 students use own
Automaobile. During the lockdown of Covid 19 negligible vehicles are reported on the CAMPLS
during the vear 2009-20. Omfine teaching mode used for the teaching learning processes.
7.2 Usage of Public Transport
Padmashree 0. Y. Putil Educational Complex campus can be converiently reachable by
public wansport. Most of the stalf is using own vehicles i cars and twa wheelers, The capacity
of parking ts enough o accommodate all vehicles. During the Studenis IEnEport sldy, 10 was
revenled that the local students who are residing near arcas make use of Fuhlic Franspor like
& Municipal Transport local buses, local sharing tvpe auto rickshaws. Institute encrarges studenis
to nat foouse automaobiles.,

T Pedestrian Friendly Roads
Ihe Institute has well defined pedestrinn foot paths as to Fcilitate the casy movement of
the studenis within the campus.

Photograph of Road within campus

7.4 Plastic Free Campos
The Institute is an active participant in the Government of India’s most prestigious

project of SWATCHH BHART ABHIY AN, The Institute has displaved boards in the Campus,

1o make the campus plastic free. Various measures adopted for this purpose are as follows
= Installation of Separate waste bins for Dry waste & wel waste

= Usage of paper tea cups in the Institute canteen
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»  Dnsplay af boards in the campus for Plasnc Free camipus

7.5 Paperless Office

[he internal communization of the Instiiute is throwgh the Internet. There are hasdly any
dav o day operations, where printing s reguired,
76 Foodd Service in college campus

Thire are camteens and caleterias within college campus. Students need not 1o travel
outside the college for food. Canteen contractor have Food license and shop act certiticate
Hyziene in canteen is well mamiacned
7.7 Goreen Landscaping with Trees and Plants

[he Institute has beautiful mamtained Garden,

i Ly L ek

c;;pFln-gn

I-"igun: 7.1 Beautiful mu-imﬂin!gl Crarden of
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CERTIFICATE

This i= to ceriify that we have conducted Energy Audit at Padmashree DR, D Y Patil
College OF Architecture Akurdi, Pune as per the guidelines of Maharashtra Energy Development
Agency (www. mahaurja com) in the year 2019-20.

The College kas already adepled Energy Efficient practices like:

# Lsage of Energy Efficient LED Fittings
# Usage of Energy Efficient BEE STAR Rated equipment
#  Installation of 350 KW Rool Top Solar PV Power Plant,

We appreciate the support of Management, mvolvement of facully members and students in the

process of Energy Conservation & making the campus Green.
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Executive Summary

Afier the Field measuremenis & analysis, we present herewith important observations.
made and various measures o reduce the Energy Consumplion & mitigate the CO2 emissions,
College consumes Energy in the form of Electrical Encrgy used for various gadgets, Office &
other facilities,

1. Present Energy Consampiion
In the following Table, we present the details of Energy Consumplicn.
Table no 2.1 Details of enersy consuinpaiiog

Energy co2
i consumed, Emission
Srono Marameler (Unids) (MT)
I Maximum 39,074 313
2 Mintmum 263 2
3 Average | 22436 | 180 |
4 Total 269,47 215.6

1. Energy Conservation Frojects already instailed
I. Usage of STAR Rated ACs at new installations
2. Usage of LED lights at some indoor locations
3, Usage of LED Lights for outdeor lighting,

3. Key Observations
l. Usage of LED lighs,

2. Usage of star rated equipment.
1. Maintained a good power factor.

4. Percentage of Usage of Alternate Energy
The College has installed a Roof Top Solar PV Plant. The percentape of usage of

Altemmate Energy 1o Annual Energy Requirement is 56 .

Mutan Urjs Solutions, Bune
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5. Fercentage of Usage of LED Lighting
The College has various Tvpes of Light feings. The percentage of Annual LED Lighting

Usage 10 Annual Lighting requirement works out to be 33 %a.

6. Recommenditions

Table no 1: Recommendations for energy savings

Annual
Annual | Investment | Payback
) Saving )
No Hecommendation _ Monetary | Required. | period.
protential,
Gain, s, Hs. Manths
KWhiAnnum
Replacemsent of 122 Nos
T-8 fimtings with 20W 2,440 26, 8l 78,202 A5
| LED fittings
Replacement of %6 Mos
Old Ceiling Fans  with 1,243 13,728 208704 182
2 | STAR rating fans |
Installation of 200kW crid [
SO0 0H 3,300,000 | 100K 000 | if
3 | connected PV panel
Total 3,688 40,568 | 296,906 85

7 Motes & Assumplions

1. Drily working hours-10 Nos
2. Annual working Days-300 Nos
3. Average Rate of Electrical Energy | Rs 11/~ per KWh

Mufan Urja Sadutons, Pune
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Abbreviations

CFL i Compaet Fluorescent Lamp
FTL : Fluorescent Tube Light
LED ¢ Light Emitting Diode

v i Yolage

I ¢ Current

kW ¢ Keile- Wan

kWh kilo="Watt Hour

kVA © Active Power

Nutan Lirja Soiutiens, Pune
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I. Intraduction

Padmashree D, T Y. Patil college of Architecture has been established in the year 2004,
Ihe college is run by Padmashree Dr, D, Y, Panl Pratishihan, which hus set up multiple centers
of educationnl excellence at Pune, Mumbai and Kolhapur. The [nstitute strongly believes that
world-class education is the stepping-stone to progress, With a long-standing commitment
towards quahity teaching and learning. the Institute has nuriured velues that go inlo the making of
sugeesstul carcers. Reiterating excellence with every incoming batch, the Institute stands fall
with irs wndetered commitment to deliver better. Equipped with stale-ol-the-arl mirastrictire,
the Institne alwavs encourages individuals to think, question, explore and apply their well-honed
minds 10 scale newer heights of success. The lnstitute believes in imparting education that'll
build world ¢lass citizens of omemrow.

Padmashree Dr. [ Y. Patil college of Architecture fosters a positive environment for
l'eaching, Mon-Teaching staff and Students to meet the emerging challenges which stimufates
the desire o collaborate and change the world, Padmashree Dr. [0 Y. Panl College of
Architecture, o gem of an Institution has successfully completed » decade & is budding with
young & energetic talent creating a mark in this grund galaxy of homes of higher learning. Here
architecture means not merely a science & construction of building but it will be open visias of
ideas & ideals. It is indeed a center of fusion between creativity &utility. It has been bringing out
the best talents in the field of housing, modern living & other aspects essentinl for betler

community life & will continue to do 5o in the future.
1.1 Dbjectives

1. Tostwudy present level of Energy Consumption
I To Study Electrical Consumption
3. To assess the various equipment/facilities from Energy efficiency aspect

4. Tostudy vanous measures to reduce the Energy Consumption
1.2 Audit Methodalogy:

1. Study of connected load
2. Sty of various Electrical parameters
3. To prepare the Report with various Encen measures with payback analvsis

i
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1.3 General Details of College
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Table Mo-1.1: Details of college

e[

Head

Particulars

Mame of Instifution

Address

Akurdi. Pune

Padmashree DR, D Y Patil College OF Architecture

1; Padmashree D, Y. Patil Educational Complex, Secior
29 Nigdi, Akurdi, Maharashtra 411044

Lad

Adtihation

Savitribai Phule Pune University

Mutan Ua Solutions, Pune
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2. Study of connected load

Repon on Energy At Padessbres DR DY Pusd Cullsge OF Archhegture Aking Pune

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

ol
Table No-2.1: Location wise study of Electrical fittings in various buildings
N Lacation | FTL LED LED Conpputers | Ceiling | Wall L5 |
(40w | fabe bually (HSW ) Famy Fans Tr
AW | (12W) Star
Fateil
AL
. Ground Flaor B i
1 Cafeteri 4 B
2| Studio 17 12
3 Kitchen &
4 'i’ﬂss-uge 4 -
F | Vice Principal 1 I
[ Admin Office ] 3
7| Principal Office 2 12 | ED T 1 |
B First Year Studio |8 4 2
% | Exam Central room 1 2 2
10 | CAP center 12 12
11 | Susdio Third Year A 12 2 9
12 | Studio First Year B 10 2 6
13 | Staff Room 24 12
I4 | Faculty Room 32 20 2
(15 | Studio 203 E 9
6 | Studio 303 f &
17 | Toillel (GF) 10 8 9
First Floor
18 | Tailet (First Tloor) 8
19 | Passage i
L)
Nutan Uria Sokdions, Pune
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| 20 Computer Lab [ 14 I 33

i

|_ Total | 122 | a2 81 K6

% | '13_1 2

Apart from above load, the college has pumps, street lights, Individual fitting wise load is

as under

Table No 2.1; Equipment wise Connected Load

Laoad, | Load,
No | Equipment - Qty | Willnit | kW
L [FTL40 W |22 40 49
2 LEDY Tubse- 20, 3 20 .3
B LED bulh Bl 12 1.0
4 Computers — &6 il 5.0
3 Ceiling Fans 9h i 6.2
6 | Wall Fans 23 Sl {2
|7 JAcOSTiSwRaed) [ 2 | 18 | a7
# LED focus Street light 3 i3 n2
Y Pumps (2 nos SHI') 1.5
Tistal 18.7
[ratn can be represented in terms of PIE chart as under,
L il
W LED T 300
» Tl
Blampuiier
Bl g foan
L PR
AL IL AT S |
LD teras S r] Lyl
e [ o S
Figure 2.1: Distributien of connected load.,
9
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3. Study of Electrical Energy Consumption

In this chapler. electricity bills are stadied for the analvsis of electrical energy
consumption, The Padmashree DR, D Y Panl Callesze OF Architecture Akurdi, Pune is situaed
in Padmashree [ Y, Patil Educational Complex, Entire Complex is having single energy meter
for all institstes situated in complex. The hill analvsis is carried for electricity bills of entire

GRS,

Table no 3.1 Summary of electricity bills
| :
| Hill

| Energy | Amount
Mo | Month | (KWh) {Rs)
| Tun-20 3.240 170,142
2 May-200 | 285 I 62,544

Apr-20 | 3214 | 169792
Mur-20 | 6,674 201,400

| Feb20 | 35554 | 616,859

-
1

5

6 | Jan-20 | 34,248 | 579,602
7 Cree- 19 | 31,500 532,534
R

9

IO

Mov- 19 | 23,942 430,041

Ogt-19 | 24,164 455,439

Sep-19 | 35724 | 712.655

I Aug-1% | 30372 | 522504

12 Jul-19 | 39,074 507,043
| Taotal | 269471 | 5,070,559

Variation in energy consumpteon is as follows,

i)
Mutan Uria Solutiens, Puna
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Figure 3.1: Month wise energy consumprion

Monthly varation in ¢lecenicity bill 15 as tollows,

K.y observations of electricity bill are as follows,

Figure 3.2: Month wise electricity bill

Table no 3.2: Key observations

Energy co?
comsumed, Emission
Sromo Parameter | (Units) (MT)
| Maximum 39,074 31.3
2 MimEmiuim 265 02
1 Average 22,456 [ 8.0
4 Total Je0 471 2136

Mutan Ura Selutions, Pune
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4. Carbon Foot printing

I. A Carbon Foot print is defined as the Total Greenhouse Gas emissions (CO» emissions),
emitied 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
gelivities
1. Basis for computation of COy Fmissions:

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

= | Unit (kWh) of Electrical Energy refeases 0.8 Kg of OOy into stmosphere,

Hased on the above Data we compute the C0: emissions which are being released in to
the astmosphere by the College due 10 its Day 10 Day operations

The Padmashree DR. D Y Patil College OF Architecture Akurdi, Puse is siteated in
Padmashree Dr 2. Y. Patil Educational Complex. Entire Educational Complex s having single
energy meter for all institutes siuated in complex. Caloulation for COs emissions due 1o
Electrical Energy is carvied for entire campus.

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

Mutan Urja Solutions, Pune
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Table 4.1: Month wise Consumption of Electrical Energy & CO2 Emissions

Energy o2
Consumed, | Emissions,
Mo Month KWh MT
| Jun-20 3240 2.6
2 May-20 265 nz
3 |Apr20| 3214 i
4 | Mar-z0| 6678 | 33
5 Fek-2 6,554 263
5 Jan-20 34,248 254
T Dec-19 | 31500 | 232
3 Nov-| & 23,042 [ G2
9 Oct-19 | 24,164 TE
10 | Sep-19 | 35724 8.6
Il Aug-19 3LET2 24.7
2 Jul-1% 10074 31.3
Total | 269471 2156

In the following Charl we present the C02 emissions due to usage of Electrical Energy.

CO2 Emission (MT)

1500

ilale ol

PRI
4
1500
R LLLLT]
LoD
i
LR

{"
“ﬁlfi#nd'f'.ﬂfﬁﬁuf

Figill‘ﬂ' 4.1: Month wise CO2 Emission
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3. Study of utilities

2.1 APFC Panel

Fhe Office has already installed the APFC Panel, Capacitors of 110kVAR capacity is

irstalbed with panel,
5.1 Study of Lighting

In the facility, the zhiing svstem con be divided maindy im0 parts, indoor heghting and
outdoor lighting. There are 122 FTL fittings with Electronic/ magnetic chokes . 63 nos of LED
tubes, 81 nos of LED halbs. 1t is recommended o install the 20 W LED Tube light fitings in
place of these old T-8 fttings. There are 5§ No of LED street Bzhis.

5.3 Air-conditioners
There is 2 nosof dar rted new AC of 15T capacity.
5.4 Fans

Al building facility, there are about 96 Nos Old Ceiling Fans, which consumed about 63
W of Electrical Energy. 1t is recommended 1o replace these old Fans with BEE STAR Rated

Ceiling Fans. There are 23 nos of wall fans in the facility,
5.5 Water Pumps

There are in total 2 nos of Water pumps with SHP capacities respectively

4
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b. Study of usage of alternate energy

In this Chapter, we compute the percentage of Usage of Aliernate/Renewable Energy 1o

Annual Energy Requirement of the College.

[he Padmashree DR. D Y Patil College OF Architecture Akurdi, Pune i situated in
Padmashree [0 Y. Patil Educational Complex, Entire Complex is having single energy meter o
all institutes sitated in complex. The institute have installed Roof Top Solur PV Svetem 1o cater

energy requirement of all institutes of entire campus. The Installed Capacity of Solar PV Plant is

350 kWp.

Table 6.1: Computation of % Usage of Alternate Energy to Annual Energy Requirement

I_ No Particulars Value Uit
: |_ Annual |'-T|-|-'r'_—’1" Purchased from MSEDCL 2649471 |-."|-'l-h A |
| 2 _li""’-"t’f" Generated by Roof Top Solar PV System 43271 | kW h Annum
3| Toral Encrgy Requirement of College | 612,742 kWh'Annum |
4 | %ol Usage of Al temate Energy o Annual Ene rg;' Requirement 36 o

Photegraph of Solar PY plant

Mutan Lir@a Solwlions, Pune
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7. Study of usage of LED lighting

In this chapter we swdy the lighting system of college and compute the percentage of
twotal fead catered by LED lighting,
Table 7.1: Total lighting load

N Particulars | Oty i ki
Willnit [ kw
| FTL40W 122 [ an 19 |
LED lighting load
LED tube 63 0 [ 13
3 [LED bulbs 81| 1z | 10
3| LED street lights 5 15 0.2
Total LED lizhting lond 24
Total Lighting lnad 7.3

It can be seen that out of total lighting load 33% load is LED lighting foad.

Mulan Urja Solutions, Pune

YA L

padmasiwes Dn, DY PRI g B
Blard Fung
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8. Energy conservation proposals

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

ln the Facility, there are about 122 MNos, T-B, FTL finings with Electronic/magnetic
chokes. It is recommended o install the 20 W LED Tube light fitings in place of these old T-§

fittimgs, Iie the following Table: we presend the savings, investment required & pavback analvsis,
E n g Ef pay L

M Particulars Value B Unit
| | Present Oty of T-§ Fittings 122 | Nos

. Energy Demand of T-8 fitting 40 W/l nit

3 | Encrey Demand of 20 W LED fiin | 20 Wil |

4 Feduction in demad 20 W/illnit

5 Avernge Duily Usage period 4 HrsThay

[ Dailv siving in Energy 076 kWhiDay

7 Annual Working Davs 250 Mo

5 Annual Energy Saving possible 2440 | kWhi/Annum
9 Rate of Elecirical Enerpy L] R=kWh

10 Annual Monctary saving 20840 | Rs'Annum

Il Cost of 20W LED Tube 64 | RBe/linmit

Rs lump

12 Investment required TE202 | sum

I3 | Simple Payback period 35 Months

17
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8.2 Replacement of old funs with STAR Rated Tfans

During the Audit, i was observed that there are 96 no of fans, It is recommended to
replace these old lans with STAER Rated (ans.

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

Mo Particulars Value L'nir

! Present iy of O1d Ceiling Fan fittings | %6 MNos

Energy Demand of (ld Ceiling Fan |

p fitting 63 Willmit

3 Energy Denvand af STAR Rated Fun 52 W lla

4 Reduction in demad 13 Wilinn

3 Average Draily Usage period F) Hrs/Day

fi ! Daily saving in Encrey | 4.992 kWh Ty

7 Annuel Werking Davs 250 Mos

B Annual Energy Saving possihle 1248 EWh!/Annum
9 Rate of Electrical Engrgy Il Hs."k."u_’-'h

10 | Annual Monetary saving 13726 | Rs/Annum
[ Cost of STAR Rated Ceiling Fan 2174 Rs/unit

Rs lump

2 Investment required 208704 | sum

13 Simple Payback period 182 Maonths

18
Mutan LUirja Soluticna. Pune
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8.3 Installation of Solar 'V panel

It is recommended to install 200 kKW solar PV panel In the following Table, we present

the savings, investment required & payback analysis.

No | Particulars Value Unit
| Installation of PV unit 200 kW
2 Energy saving 300000 [ kWhiAnnum
3 Rate of electrical energy I Rs
+ Annual monetory savings 13300000 | Rs/ Annum
5 Investiment required OO0 | Fs lump sum
f Simple payback pericd i Months

Mutan Urja Solutans, Pune
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8.4 Summuary of Savings

Annual
Annual | Investment | Pavback
Saving
Mo Recommendation Monetary | Heguired, | periosd,
potentizl,
Gain, Rs. R=. Muonths
EWh/Annum
Replacement of 122 MHos |
T-& fittings with 20W LED 2440 26,8410 78202 15

I hittinps

Replacement of 96 Mos
Old  Ceiling Fans  with | 248 13,728 208,704 |82
2 | STAR rating fans

[nstallation of 200kW grid

300,000 3,300,000 | 10,000,000 36
3 | connected PY panel

T Toml l. 1,688 10568 | 286,906 53

20
Mutan Urja Solutions. Pune
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CERTIFICATE
Thus 15 to certify that we have conducted Environmental Audit at Padmashree DR. D
Y Patil College OF Architecture Akurdi, Pune in the year 20019-20,

The College has already adopled following projects for makmg the campus Enmergy
Efficient.

# Installation of Sewage Treatment Plam
# Installation of Rein Water Harvesting System
¥ Installation of 350 kW Solar PV Power Plam,

We appreciate the support of Management, involvement of faculty members and smadents
in the process of Energy Conservation & making the campus Green.

Nutan Urja Solutions,

Vo phe e Pt

K GG Bharwadekar,
Certified Energy Auditor,
EA — 22428
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Executive Sammary

After the Field measurements & analvsis, we present herewith important ohservations

made and various measures 10 reduce the dependency on Natural resources & reduce the

pollution.

Padmashree DR. D Y Patil College Of Architecture Akurdi, Pune consumes various

resources for day 1o day operations, namelv: Air, Water, Electrical Enerav & LPG.

1. Various Pollution due to Colleze Activities:

# Aur pollution: Mainly CO» on account of Electricity & LPG Consumption

#  Soldd Wase: Bio degradable Kitchen Waste, Garden 'Waste

-~

Liguid Waste: Human hauid waste

1. Present Level of COy Emissions:

Energy
consumed, | CO2 Emission
- Sroo | Parameter | (Units) (MT)
I Maximum 39.074 3.3
2 Minimum 265 0.2
i Average | 22456 180 .;
—F | Tewl | 269471 TE “

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 Rain Water Harvesting
#  [nstallation of 350 kW Solar PV Power Plant.

= |nstallation of Sewage Treaiment Plant
4. Recommendations:

l. Installation of Bio Gas Generator Plant instead of Bio composting Plant,

2. Installatton of Bio Composting Plant to generate fertilizer from garden waste,

5. Notes & Assumptions:

. " pacmasiree [ I:I_'mel: FoT AT Cchiectuny,
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2, 1 kWp Solar PY plant generates 5 kWh/day Electrical Energy for 300 days in an year.
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Abbreviations

AT ¢ Adr conditioner

PES + Progressive Education Society
CFL : Compact Fluorescent Lamp
FTL ¢ Fluorescent Tube Light
LED : Light Emitting Dicde

k'Wh » kilo=-Watt Hour

Oty Cuaniity

W Wart

kW koibo Wt

PF ¢ Power Factor

M D ¢ Maximiim Dermand

PC i Personal Computer

MSEDRCL. @ Maharashtra State Electricity Distribution Company Lid
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L. Introduction

1.1 Important Definitions:

L.1.1 Environment: Definition as per eavironment Protection Aet: 1986

Environmenm includes water, a&ir and fand and the inter-refationship which exists

among and between Water, Air, Land and Human beings, other living creatures, plants

microorganism and property

1.2, Enviroenmenta] Audit: Definition:

An  auwdit

envirommental laws are compiled with and adequate care has been (aken towands

which aims at verification and _validation 1w ensure that

environmental protection and preservation

According to UNEP, 1990, “Environmental audit can be defined as a management ool
compeising. systemotie, docemented and periodic evalvation af how well emvivanmental

argarizalion management and squipment are performing with an aim of helping to regularize

ihe EmviraRme

1.L.}. Environmental Pollutant: means any solid, liquid and gaseous substance present in

the concentration as may be, or tend o be, injurious te Environment,

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

1927

The Indian Forest At

1972

The Wildlife Protection Act

1974

The Water (Prevention and Controd of Pollution) Act

1977

The Water (Prevention & Controf of Pollution) Cess At

1980

The Forest (Consérvation) Act

1981

The Air (Prevention and Control of Pollution) Act

1986

The Environment Protection Act

1591

The Public Liability [nsurance Act

2002

The Biological Diversity Act

20140

The Mational Green Tribunal Act

L1.5. Some Important Environmental Rules in India: Table No-2:

1989 Hazardows Waste (Management and Handling) Rules

1989 Manufacture, Storage and Import of Hazardous Chemical Rules
2000 Municipal Salid Waste (Management and Handling) Rules
1998 | The Biomedical Waste (Management and Handling) Rules

| 959 The Environment (Siting for Industrial Projects) Rules

2004 Moise Pollution (Regulation and Control) Rules

20H0 Ozone Depleting Substances (Regulation and Contrpl) Rules

YVATHHI
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{2011 E-waste (Management and Handling) Rules
2011 National Green Tribunal (Practices and Procedure) Rules
2011 Plastic Waste (Munagement and Handling) Rules

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

National Forest Policy, | 388

National Water Policy, 2002

MNational Environment Policy or NEP (2006)

National Conservation Stirategy and Policy Statement on Environment and Development,
1952

Policy Statement for Abatemen of Pallution (1992}

National Action Plan on Climate Change

Vision Statement on Environment and Human Health

Technology Vision 2030 ( The Energy Research Institute)
Addressing Eneray Security and llmme Change (MoEL and Burcau of Enerpy Efficiency

s b bl BT R b (]

=

The Road to Copenhagen: Tndia’s Pazition on C lmate Change [ssues (MoEF)

1.2 Objectives

4.

F'o study present usage of Natural resources the College is consuming

To Study the present pollution sources
To study various measures 10 make the campus Self sustainable in respect of Matural
PESOLNCEs

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

1.2 Audit Methodology:

I
2,
&
4

Study of Callege as System

Study of Electrical Energy Consumplion
Study of CO2 emissions

Suggestions on usage of Renewable Energy

1.4 General Details of College

No Head Particulars
1 . Padmashree DR. D Y Pail College Of Architecture
Mame of Institution
Akurdi, Pune
2 Padmashree D. Y. Patil Educational Complex, Sector 29, 1
Address
Migdi, Akurdi, Maharashtra 411044
3 Affiliation Savitribai Phule Pune University I

FFaTa PG
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1. Study of Consumption of Various Resources
The Institute consumes following basic/derived Resources:
l. Air
2. Water
3. Electrical Energy
4. Liguefied Pewroleum Gas

Also, college emits following polhuams to environment

. Human Waste: Solid/ Liguid
2. Kitchen waste

3. Air pollution

We try to draw a schematic diageam for the College System & Environment as under,

Watar Elarinziy
( Air LPG
Eutlng-!ﬂy:lnm
o - =
e - T
Human \
Wasie: Kichsn ' Alr
Solid'Liguid Waste | Polution. |
T—— : Coy,

MNow we compule the Generation of CO2 on account of consumption of Electrical Energy &
LPG as under.

The Padmashree DE. D Y Patil College OF Architecture Akurdi.Pune is situsted in
Padmashree 13, Y, Patil Educational Complex. Entire Educational Complex is having single
energy meter for all institnes situmted in complex. The bill analysis is carried for electricity
bills of entire campus.

The calculation of electrical encrgy consumption by college can be given as,

e
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Table 2.1z Electrical Energy Consumption

M Momth Energy (KWh)
| Jun-210 3,240
| May-20 | 265
¥
] Apr-20 3,714
hiar-2i 674
|4
) Feb-210) 3,554
A
- Jan-20 34,248
i
i Dec-19 31500
7 .
P | 4 23047
B
Chet- 19 24,164
ﬂ_j
Sep-19 35,724
L | §
: Aug-19 30,372
|
' Jul-19 39,074
12
Tuotal 269471
TP m— W0.074
Minimum 263
| Avernge 22,456

2.1 Variation of Monthly Electrical Energy Consumption

Month Wise Energy Commumprikan, kWh

b
[
'
II|II|||II_.I
1 § + 3 § § § 3 I

Figure 2.1 : Monthly Electrical Energy Consumption

2,2 Key Inference drawn

From the above analysis, we present following important parameters:

9

‘4,
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Table 2.2: Varation in Important Parameters

Mo Parameter’ Energy
Value Comsumed, KWh
1| Maximum | 0T
2 | Minimum 263
3 Average 22436
4 Total 269.47]

Ry ru
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3. Study of Environmental Pollution
It 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.
* | unit (kWh) of Electrical Energy emits 0.8 Kg of CO4 in the atmosphere
= | kg of 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 & C0; Emissions:

Energy Consumet, CO2

No Month kWh Emissions, MT
| Jun-20 3,240 76
2 | May-20 | 265 ' 0.2
3 Apr-20 3,214 76
4 Mar-20) 6,674 53
B Feb-20 36,554 5.2

3 Jan-20 34,248 ] 274

7 Dec-19 31,500 252 |
8 Nov-19 23942 | 192
9 | Oct-19 24164 19,3
10 Sep-19 35,734 8.6
11 Aug-19 30,872 5 24.7
12 Jul-19 319,074 33
Total 269,471 2156
Maximum 39,074 313
Minimom 265 0.2

Averuge l 22,456
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I the following Chart we present the CO2 emissions due 1o usage of Electrical Energy.

CO2 Emission [MT]

Ihiii

L]

100

160

Thic

i

il

i ‘I ] ]
@ m o A e T 5
I R #F o g gl G :

Figure 1.1: CO2 emission due to usage of electrical encrgy,

1.2 Study of Solid Waste Generalion

Ihe garhage collected in college is segregated into wet and dry centrafly in campus.
Waste bins are placed in college campus for collection of waste
3.3 Canteen food wastage

e students and canteen siaff are cncouraged 1w have minimal food wiastage. Canteen
comtracior have Tood license and shop act certificate, The canteen is encouraged for usage of
pHpEr 143 cups,
3.4 Study of Liquid Waste Generation

he waste water generated in college campus is treated in Sewage Water Treatment
Plant. This plant aims to remove contaminants from sewage to produce an effluent that is
suitable for reuse application. The sewage water treatment plant is operating with 100 KLD

Ater capacity,

Photograph of Sewage Treatment Plant

3.5 Study of e-Waste Management:
The imernal communication is through emails and there is hardly any generation of -

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

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

tank. This stored water iz then rensed for domestic purpose,

o ¥
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5. Recommendations
In order to reduce the dependency on Natural resources and also in order to reduce the
varicus pollutions arising due 10 the day 10 day operations of the College we herewith

recommend following recommendations,

= Installation of Bio Gas Generator Plant instead of Bio compoesting Plant.

= [Instulfation of Bio Composting Plant 1o generate fertilizer from garden waste,

e =

Auurdi Puna
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Criterion 7 Institutional Values and Best Practices

Key Indicator 7.1.3

Metric No. | Quality Audits and environmens and nl;rgr rzglEH_r underiaken by the
insritution

T.1.3 The Institutional environment and energy initiative are confirmed
through the following

L. Green Audlt / Environment Audif

2. Energy Audit

J.Clean and Green Campus Initiative

4. Beyond the Campus Environmental Promotion Activities

Sr. No ; Contents (Documents)
A Su ppn;ﬁq_ﬂmuuéni: Date Yeur
l Green Audit Reports 22062019 (2018-19)
e | Energy Audit Reports 220620019 (2018-1%)
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Enrich Consultants

Yashashree, 26, Nirmal Bag Society,

Mear Muktangan English School, Parvati, Pune 411 009
Tel: 09850444785 Email: enrichcons@agmail.com

Refl EC/DYPCOA/MS-15/02 Date: 22/6/2022

CERTIFICATE

This 15 o cerify that we have conducted Green Audit at Dr 0. % Patl Pratishthan's
Fadmashree Dr. D ¥ Patil College of Architecturs, Akurdi, Pune in tha Year 20168-19.

The College has adopted fallowing Energy Efficient and Green Practices

~ Usage of Energy Efficient LED Fittings

~ Segregation of Wafste at Source

= Instailation of 180 KLPD Sewage Treatment Plant of Capacity
= Maintenance of Good Internal Road

=~ |ntermal Tree Plantation

We appreciate the support of Management, involvemant of faculty members and students in
the process of Energy Conservation & making the campus Green.

Fer Enrich Consultants,
1-.\1' ] L_'HLL-{I.'-\.I:L:-&LLF
LR | - —
A Y Mehendale, "
Certified Energy Auditor, EA-8182

Enrich Cansulants. Pune Page 3
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EXECUTIVE SUMMARY

1. Dr. D. Y. Patil Pratishthan’s Padmashree Dr. D. Y. Patil College of Architecture,
Akurdi , Pune consumes Energy in the farm of Electrical Energy; used for various
gadgets, office & other facilities.

2. Present Energy Consumption & CO. Emission:

No | Parameter! Energy CO,
_ Value i Fansumed.kwrl Emissions, MT
| 1 |Total 37139 29.71
i-_-é- Maximum 5 3458 , 2.7
e 3 | Minimum 2798 r 224 |
4 | Average | a0sam 248

3. Energy Conservation projects already installed:

= lsage of Energy Efficient LED fittings
= llsage of BEE STAR Rated Equipment

4. Usage of Renawable Energy

» The College has yet to install Roof Top Solar PV Plant
3, ¥aste Manageament:
5.1 Segregation of Waste at Source:

The solid waste is segregated at source There are separate bins for collection at various
points and is disposad of for further action.

5.2 Liguid Waste Management:

The Coliege has installed Sewage Treatment Plant of capacity 180 KLPD. The treated watar
i5 used for gardening purpose.

6. Rain Water Management:
The Callege has yet to install Rain Water Managament Project
T. Green Practices:

= Maintanance of good Internal Road
» Maintenance of Internal Garden gt

&, Assumption:

« 1 kWh of Electrical Energy releases 0.8 Kg of CO,into atmosphere
DY Patl Prases
Padaautian 000 v pyy ::.nﬁ;:::mmq,‘
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ABBREVIATIONS

BEE Bureau of Energy Efficiency
K'Wh Kilo Watt Hour

kWP Kilo Watt Peak

Kg Kilo Gram

MT Maetric Ton

CO. Carbon i Oxide

LPD Liters per Day

Y
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CHAPTER-I
. INTRODUCTION

1.1 Objectives:

1. To sludy present Energy Consumption
Z. To Study CO, emissions

3 Tostudy usage of Renewable Energy
4. Study of Waste Management

5. Study of Rain Water Management

. Study of Green & Sustainable Practices

1.2 Table No 1: General Details of the College:

Particulars |

| R
| Head .
| [ ) 3 : : [
[ . Cr, O, % Patil Pratishthan's Padmashree Dr. O, Y, Patil College
| 1 | Name of the Institution i
8 | [ DY Patil Educational Complex, Sector 29, Nigd, Pradhika
- atil Education plex, Sector 29, Nigdi, Pr. ran,
el | Akurdi, Pune
_ Year of Establishment | 2000
i B e ==
| 4 | Ailiation | Savitribal Phule Puna University

Enrich Consulants, Pune
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CHAPTER-II
STUDY OF PRESENT ENERGY CONSUMPTION

In this chaptar, we prasent the analysis of Energy Consumption.
Table No 2: Study of Electrical Energy Consumption: 18-18;

.Nu -I;'Eunth | Energy Consumed, |
Kih |
B #.pr-‘lﬂ il 3175 ;
2 | May-18 3086 |
3 Juntg 3138
4 |Ju1s | 3796
5 |Aug18 | 3375
6 |Sep18 | 3458
7 |oct1s | 2917
B8 Noy-18 2857
o |Dec18 o798
10 | Jan-18 2936 Bl
1 | Feb-19 - amee
12 | Mar-19 7
13 | Total 37139
14 Maxirmum 3458
19 Minimum 2758
| 16 | Average 3094 92

Chart No: 1: Study of variation of Monthly Electrical Energy Consumption:

Energy Consumed, kWh

4000
3500
3000
2500
m 1
1500
%

b
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Table No 3: Impertant Parameters:

Mo F"aramu&téri Energy
| Variation | Consumed, kWh
T | Total 37139
2 | Maximum | 3458
3 Mirirmum .;?.F.'QEI
|_ 4 Averags 3094 92

Us. 3 ¥ Patl Pratishihan's

Pagdmashrey Or (b v =il Collpgn of Architchyrg
HEU ﬂu‘m
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CHAPTER-III
STUDY OF CO, EMISSION

A Carbon Foot print 15 cefined as the Total Greenhouse Sas emissions, emitied dus o
vanous activities,

In this we compute the emissions of Carbon-Di-Oxide, by usage of the various forms of
Energy used by the College for performing its day to day activities

The College uses Electrical Energy for vanous Electncal gadgets
Basis for compurtation of C0; Emissions:
The basis of Calculation for CO» emissions due to Electncal Energy are as under

= 1 kWh of Elecirical Energy releasas 0.8 Kg of CO; into atmosphera

Based on the above Dala we camputa the OO emissions which are baing releasad in to tha
atmosphere by the College due to its Day to Day operations

Table No 4: Month wise CO- Emissions:

T Month Energy Consumed, CO; Emissions,
kWh MT
1 | apr18 3175 | 254
2 | May-14 3085 2.47
3 |Jun1s 3139 2 51
4 | dulte 3296 2.64
| 5 |Aug-18 | 3375 2.70
| B | Sep-18 3458 2.77
7 | Oct18 2917 ! 233
8 | Nov-18 2857 . 228
9 | Dec-18 2798 | 224
10 |Jan19 2936 2.35
| 11 [Fep1s | 3086 2.47
12 | Mar-18 3017 241
13 | Total 37139 29.71
14 Maximum 3458 277
| 15 Minimum ET‘BE 2.24 LN {_,-’
| 16 | Average 3084.92 248 ||
L]
B DY Pl Prafishthar’s
Pacmashee Or 0¥ 231 Ccbage ol Architgchurg,

sl Fgig
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Chart No: 2: Representation of Month wise CO; Emissions:

CO2 Emissions, MT

3,00
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Table No 5: Variation in Important Parameters;

‘Mo Parameter/ Energy CO,
[ Value Consumed, kWh | Emissions, MT |
| 1| Total 1 ar3e 2871 |

2 | Maximum 3458 2.77
|3 | Mimimum 2798 2,24 I
[T | Average 3094 .92 | 248 |

e
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CHAPTER-IV
STUDY OF USAGE OF RENEWAELE ENERGY

The College has yat to install Roof Top Solar PV Plant

v

D". oy Palll ﬂ':'“:sg-lll..a,.ls
Paﬂfﬂﬂ[-‘!’af O 8y s

Enrich Consultants, Pune | Fage 13
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CHAPTER V
. STUDY OF WASTE MANAGEMENT
5.1 Segregation of Waste at Source:

The solid waste is segregated at source There are saparate bins for collection al various
points and is dispased of for furiher for acton.

Photograph of Waste Collection Bins:

Jﬁ
|
5.2 Liguid Waste Manageament:
The Cellege has installed Sewage Treatment Fiant of capacity 180 KLPD, The treated water
is used for gardening purpose
Photograph of Sewage Treatment Plant:
I
~

Or 0¥ Pl Prafshihans

Padmashies Or [y 2ap)
¥ hSage '-i:'-'"":"lhmn
ung ’
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CHAPTER-VI
STUDY OF RAIN WATER MANAGEMENT

The College has yet to install Rain Water Management Project

Enrich L':-u::-nsmla_ Pune

Dr, Y Pt Préfighfhon's
T T, l.-_.|:| jhrr_ﬁ_q.:ﬂmr
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CHAPTER-VII
. STUDY OF GREEN PRACTICES

7.1 Pedestrian Friendly Road
The Coliege has well maintained internal road to facilitate the easy movement of the
students within the campus.

Photoagraph of internal road in the campus:

I 7.2 Internal Tree Plantation:
The College has well mantained lawn and internal Tree Plantation

Photograph of Tree Plantation in the campus:

—_——eee
Enrich Consultants, Pune
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Enrich Consultants

‘Yashashree, 26, Nirmal Bag Socisty,
Near Muktangan English School, Parvati, Pune 411 009
Tel: 09890444785 Email: enrichconsi@gmall com

Ref EC/DYPCOAMS-18/01 Diate: 22/6/2018

CERTIFICATE

This is to -caniry that we have conducted Energy Audit at Or D Y. Patil Pratishthan's
Padmashree Dr. D Y. Patil Coflege of Architecture, Akurdi, Pune in the Year 2018-19

The College has adopted Energy Efficiant Practices

~ LUsage of Energy Efficient LED Fittings
~ Usage of Energy Efficient BEE STAR Rated egquipment
= Maxmum usage of Day Lighting

We appreciate the support of Management, involvement of faculty members and students in
the process of Enaergy Conservation & making the campus Grean

For Enrich Censultants,
A=

A Y Mehendale,
Certified Enargy Auditor
EA-B152

Dr. 0YPuy Pratiss
Pacmasteag v p - s
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EXECUTIVE SUMMARY

1 Dr. Ln Y. Patl Pratishthan's Padmashree Dr. D. Y. Patil College of Architecture
Akurdi | Pune consumes Energy In the form of Electrical Energy; used for various
gadgets, office & other facilities.

2. Present Energy Consumption & CO- Emission:

| No | Parameter Energy i co, :

' Value Consumed, kWh | Emissions, MT |
1| Tt | smee | zmm
2 | Maximum | 3458 I

3 [wmemam [ ores | 224 |
4 Average _ 3084 52 | 248

3. Energy Conservatiun pro@cts instailed

* Usage of Energy Efficient LED fittings
+ Llsage of BEE STAR Rated Equipment

4. Usage of Alternate Enargy

+ The College has yet to install Rool Top Solar PV Plant
+ The percentage of usage of Alternate Energy to Annual Energy Demand is Nl

3. Usage of LED Lighting

» The Total LED Lighting load of College is 1.36 KW.
« The Lighting Load is 8. 36 kW,
+ The % of LED Lighting to Total Lighting Load is 16.27 %.

6. Assumption:

1. 1 kWh of Electrical Energy releases 0.8 Kg of CO;into aimosphere

Br DY P&l Pradshihan's

Padrashiea Or. DY Pati Cobege of Archilecium,
Airdi P

Enrich Consultants, Pune - | Pages
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ABBREVIATIONS

BEE Bureau of Energy Eficiency

MSEDCL  Maharashira Electricity Distribution Company Limited
EWh Kile Watt Houwr

kWp Kilo Watt Peak

Kg Kilo Gram

MT hetric Ton

COy Carbon Di Cxide

FTL Fluorescent Tube Light

LED Light Emithing Dhode

Enrich Consuffanis, Pung
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CHAPTER-I
INTRODUCTION

1.1 Objectives:

To study Connected Load and Present Energy Consumption
To Study the CO. emissions

To study usage of Alternate Energy

To study usage of LED Lighting

A X -

1.2 Table No 1: General Details of the College:

Ne | Head _ Particulars _]

Dr. DY Patil Pratishthan's Padmachree Or. 0. Y. Patil I:-:nlleg?i

1 | Nam |
& of the |nstitution of Architecture |

2 ‘ Aclibrase DY Patil Educational Complax, Sector 28, MNigdi, F'radl‘:iharr;'n:_
| Akurdi, Pune

3 | Year of Establishment | 2000

] '| .ﬂiﬂﬂlat!:m = _153_'I-'J_trlbal Phule Puna University

4

Dr. 0 ¥ Falil Praishihan’s
Padmastesa Or. D Y Patl Colige of Archiectirs,
Bsuidi Pund

Errich Cansultanis, Pung
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CHAPTER-II
STUDY OF CONNECTED LOAD

The major contributars 10 the connected load of the Collega are as under

Table No 2: Equipment wise Connected Load:

No | Equipment Qty Load, | Load,
! — L ! A _WIunit m
| 7 [®wieo | 3 | 16 | 056
2 |z20wLED 40 20 08 |
|3 [awFTL | 15 | a4 | 7
i ;f_':eiling Fan | 108 &5 _E_..F:Li:
5 | \W/M Fan ! 18 | &2 0.78
6§ |AC1TR |1 | 1280 | 128
i_? TAG15TR 1 | 1875 | 188
| 8 [pc | s | 1m0 i 855 |
s | Printer 3 175 | 1575 |
| 10 | Other Equipment | 20 250 5
1 Te || | _3?4_‘{

We present the above Data in & PIE Chart as under,

Chart No1: Connected Load:

Connected Load, kW

.56
i e\ LED

B0 LED
mAG W FTL

5
1.575
| Cailing Fan
B WM Fan
855 BALC-1TR
aC-15TR

PC

o

Frinter

1.82 1725 0.78
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CHAPTER-III
STUDY OF PRESENT ENERGY CONSUMPTION

In this chaptar, we present the analysis of Energy Consumption
Table No. 3: Study of Electrical Energy Consumption: 18-19:

Ne | Month IEneerunﬁumed.“

KWh
i Apr-18 317h |
2 | May18 | 2085
i Jun-18 | 3139
4 | Ju-18 | 3296
| 5 |Awgts | 315
6 |Sep18 | 3458
7 | Oct18 7 '
& | Nowte 2857 |
" 8 |Dec1s 2708 |
10 | Jan-19 2936
11 Feb-19 3085
12 [Mar1e | 3017 B
13 | Total 3
14 | Maximum 3458 B
15 |Minimum | 278
16 |Average | 309492

Chart No 2: To study the variation of Monthly Electrical Energy Consumption:

Energy Consumed, kWh
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2000
1500
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Table Mo 4: Important Paramebers:

-
No | Parameter/ : Energy
| Mariation = Consumed, kWh
1| Total | 37138
2 Maximum 3458
3 Mirimum 2798
4 : Au&rage_ 3034.92
Dr. DY Palf Py %
Padmashres Or. 0 Patl Colage of Arctilactu,

Enrich Cansuliants, Pune
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CHAPTER-IV
STUDY OF CO, EMISSION

A Carbon Foot print is defined as the Total Greenhouse Gas emissions, emitted due to
varous activitieg,

In this we compute the emissions of Carbon-Di-Cxide. by usage of the various forms of
Energy used by the Coliege for performing its day to day activities

The College usas two forms of Energy namely: Electrical Energy for vanous Electrical
gacgets

Basis for computation of CO; Emissions:

The basis of Calculation for CO. emissions due to Electnical Energy is as undar

» 1 kWh of Electncal Enargy refeases 0.9 Kg of CO. mio atmosphere

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

Table No 5: Month wise CO; Emissions:

' Ne | Month Ene_rgjr Cmsuma&, II_“EI:]-IErnis-smns,_-I
KWh : MT |
1 | Apr18 2175 254 |
2 | May18 3085 247
3 | Jun-18 3139 251
4 |Jutta 3296 284
5 | Aug-18 3375 270
& |Sep-18 3458 1T 2w
7 | oct18 2817 2.33
8 |Nowis | 2857 229
9 |Dec-18 2798 224
10 | Jan-19 2935 235
11 Fab-18 A088 T A7
12 |Mar-18 3017 2 41 |
13 | Total 37139 26,71
14 Maximum 3453 27T
15 | Minimum 2798 224
16 | Average 3094.92 2.48

Envich Consullants, Pune e ‘Pl Culegs of Archizciu P PN Page 12
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Chart Mo 3: Representation of Month wise CO; Emissions:

CO2 Emissions, MT
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Table Mo B: Important Parameters:

No Parameter/ Energy CO; '

Value Consumed, kWh Erniﬁs-in_nﬂl
1 Total 37128 ?EI'.?1_|
2 | Maximum 3458 277 |
3 | Minimum 2798 2.24 I
4 | Average 3094 92 248 |

e DYP

I Fraf shian’y
Padrrastvee Or. 0 ¥ Pati Cebige of Archiucturs, '
Fourdi Puse A
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CHAPTER-V
STUDY OF USAGE OF ALTERNATE ENERGY

The College has yet {o instaill Roof Top Solar PV Plant

The parcentage of usage of Alternate Energy to Annual Energy Demand is Mil

-

Dr. D Y¥adl Pradishihar's
Padmashree Or, DY Patll Collegs of Archilachun,
Ay Puna T

Emi Consultants. Pune
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CHAPTER VI
STUDY OF USAGE OF LED LIGHTING

In this chapter, we compute the percentage of usage of LED Lighting to Total Lighting Load,
5 Lnder

Table Ne 7: Percentage of Usage of LED Lighting to Total Lighting Load:

F s 1 o ——

| Neo Particulars | Value i Unit
‘_ 1 | Qtyof 16 WLED Fitting | a5 Nos
| 2 | Load of 18 W LED Fitting 15 Wi
| 3 | Total Load of 18 W LED Fittings 0.56 kW
o — S il i
| 4 | Otyof 20 W LED Fitting | 40 | Nos
5 Load of 20 W LED Fitting | 20 Willnit
| & | Total Load of 20 W LED Fittings | 0.8 kW
e I L L |
L 7| Qhr of 40W FTL Fitting 175 Nos I
B | Load of 40 W FTL Fitting 40 Wilnit |
) Tolal Losd of 40 W FTL Fittings T kW
10 | Total LED Lighting Load= 3+8 | 1.36 KW
11 Total Lighting Load= 2+6+3 8.36 L
12 F'Er::a':taga of LED to Total Lighting Lead=(10)*100411) 16.27 o
[ DY Pati Frateidhan's
Padmashree Dr. O Y Pal Cotlege of Archilechure,

Aayrd Pong
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Criterion 7 Institutional Values and Best Practices

Key Indicator 7.1.3

Meiric No. Eﬂiﬁyﬂuﬁ:ﬂdmﬁwmwmm undertaken by the
Erestifaniiomn
713 The Institutional environment and energy initiative are confirmed

through the following

L. Green Audit / Environment Awdir

& Energy Andiy

3. Clean and Green Campus Initiative

4. Bevond the Campus Environmental Promotion Activities

Sr. No Contents (Documents)
A Supporting Documents | Date Year
N Green Audit Reports 15062008 | (2017-18)
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This is to certify that we have conducted Green Audit at Dr. D Y, Patil Pratishthan's
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The College has adopled followang Energy Efficient and Green Practices

=~ Usage of Enargy Efficient LED Fittings

~ Segregation of Waste at Source
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EXECUTIVE SUMMARY

1. Dr. D. Y. Patil Pratishthan’s Padmashree Dr. D, Y. Patil College of Architecture,
Akurdl , Pune consumes Energy in the form of Electrical Energy: used for various
gadgets. offica & other facilities

2. Present Energy Consumption & CO; Emission:

No I Parameter/ E.ne-rg:.r ' CO;
Value Consumed, kWh | Emissions, MT |
1 |Totw | 30 | 294
2 | Maximum ' 1550 N
3 | Minimum | ove6 | 224 |
[ 4 | Average | soe2s | zas |

3. Energy Conservation projects already installed:;

* Usage of Energy Efficient LED fittings
* Usage of BEE STAR Rated Equipment

4, Usage of Renewable Energy:

The Caollege has yet to install Roof Top Solar PV Plant
5. Waste Managemeant;
5.1 Segregation of Waste at Source:

The solid waste is segregated at source. There are separate bins for collection at various
points and is disposed of for further action.

5.2 Liquid Waste Management;

The College has installed Sewage Treatment Plant of capacity 180 KLPD The treated water
15 used for gardening purposs

6. Rain Water Management:
The Coflege has yet to install Rain Water Managemant Project.
7. Green Practices:

» Maintenance of good Internal Road

= Maintenance of internal Garden

8. Assumption:

= 1 kWh of Elecincal Energy releases 0.8 Kg of CO;into atmesphere

Enrich Consultants, Pu ne
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ABBEREVIATIONS

BEE Bureau of Energy Efficiency
ki #ilo Watl Hour

kKWwWp Kilo Watt Peak

Kg Kile Gram

MT Meatric Ton

o Carbon D Dxide

LPC Liters per Day

LPG Liguafied Petrolaum Gas
COA College of Architeciure
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CHAPTER-I
INTRODUCTION

1.1 Objectives:

To study present Energy Consumption
To Study CO. amissions

Ta study usage of Renewable Energy
Study of Waste Management

Study of Rain Water Management

6. Stludy of Green & Sustainable Practices

oA L R

1.2 Table No 1: General Details of the College:

Dr. D ¥ Patil Pratisiban's Padmashres Or 0. Y. Fatil

|
1 | Mame of the Instiution College of Architecture

D ¥ Palil Educational Complex, Sector 28, Nigdr, Pradhikaran,

% Address Akurdi, Pune

Pratahinagis

Enrich Consuftanis, Puna
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L




Green Audit Repor- Padmashses Dr. D. Y. Patil College of Architecture, Pimpr., * 7-18

CHAPTER-II
STUDY OF PRESENT ENERGY CONSUMPTION

In this chapter, we present the analysis of Energy Consumption,
Table Mo 2: Study of Electrical Energy Consumption: 17-18;

Ne | Menth Energyﬂansuméa_. ]
KWk
1 ‘ Apr-17 2917 |
|2 [Mey7 3057 |
|3 | uun-7 3125
BRI ETEY 2875
5 | Aug17 2796
| 6 | Sepi7 3185
7| Oet17 236 |
8 __1 Now-17 3650
9 | Dec-17 2915
10 | Jan-18 2875
11 | Feb-18 302 |
12 |[Mer18 | 3017
13 | Total 38750
14 Maxirnum 3650
15 | Minimum D796 |
16 Average . 2052 5

Chart No: 1: Study of variation of Monthly Electrical Energy Consumption:

Energy Consumed, kWh
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Table Mo 3: Important Parameters:

Enrch Consultants, Pune

No | Parameter/ Energy ]

| VWariation | Consumed, kWh |
1| Total @750 |
2 Ea_nrnum 3650 |
3 | Minimum 2796 |
4 i Average 30625

g alil Prafizhihan’y

i .
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CHAPTER-III
STUDY OF CO, EMISSION

A Carbon Foot print is defined as the Tolal Greenhouse Gas emissions, emitisd cus o
vanous activities.

In this we compute the emissions of Carbon-Di-Oxide, by usage of the various forms of
Erergy used by the College for performing its day to day activities

The College uses: Electrnical Enengy for vanious Electncal gadgets.
Basis for computation of C0; Emissions:
The basiz of Calculstion for O emissions due to Electncal Energy 15 @3 under

o« 1 kWhof Electrical Energy releases 0.8 Kg of CO; into atmospheare
Based on the above Data we compute the CO; emissions which are being released in o the
atmosphera by the Collage due to its Day to Day operations

Table No 4: Month wise CO, Emissions:

| Mo Maonth | Enargy-ﬁnns;lm::l,. COs Emissions, |
; KWWh MT

1 |apei7 917 2334 _

2 | May-17 057 2448 i

3 |Jun17 3125 25 |
4 | Ju7 2875 | 23
5 | Aug-17 2796 224
6 |Sep7 3185 255
7 | Oct17 3238 259
8 | Mow17 3650 2.92
9 | Dec17 2915 233
10 | Jan-18 2875 23
11 | Feb-18 3102 2 48
12 | Mar-18 3017 2 41

13 | Total 36750 20.4 i
14 | Maximuem 3650 282
15 | Minimum 2796 2.24

18 | Average 3062.5 , 245

Enrich Em‘luPnE

=5
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Chart No: 2: Representation of Month wise CO; Emissions:

CO2 Emissions, MT
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ﬁ Table Mo §; Variation in Important Parameters:
Mo  Parameter/ Energy co,
| Value Consumed, kWh | Emissions, MT
1| Total | sers0 | 204 |
2 | Maximum ' 3850 292
3 | Minirum [ 2796 | 224
4 |Average 30625 l 245
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CHAPTER-IV
STUDY OF USAGE OF RENEWABLE ENERGY —

The Collega has yet ta install Roof top Salar PV Flant

Enrich Consullams, une
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CHAPTER V
STUDY OF WASTE MANAGEMENT

5.1 Segregation of Waste at Source:

The solid waste & segregated al source, There are separate bins for collecton at vanous
points and is disposed of for further for action.

Photograph of Waste Collection Bin;

5.2 Liquid Waste Management:
The Coliege has installed Sewage Treatmeant Plant of capacity 180 KLPD. The treated water
is used for gardening purpose

Enrich Ennsaﬂts, Pung

et
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CHAPTER-VI
STUDY OF RAIN WATER MANAGEMENT

The Callege has yet to install Rain Water Management Project

Enrich Consullanis, Pune
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CHAPTER-VII
' STUDY OF GREEN PRACTICES

7.1 Pedestrian Friendly Road & Internal Tree Plantation:
The College has well maintained internal road to facilitate the easy movement of the
studants within the campus

Photograph of internal road in the campus:

™
. 7.2 Internal Tree Plantation:
' The College has well maintained Landscaped Lawn and Internal Tree Plantation
Photograph of Trees & Plants in the campus:
i

Enrich Consullants, Pune
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Ref. EC/DYPCOAMT-18101 Date: 16/6/2018

CERTIFICATE

This 15 to cerlify that we have conducted Energy Audit at Dr D ¥ Patl Pratishthan's
Fadmashree Or D Y Patil College of Architecture, Akurdi, Pune in the Year 2017-18

The Coliene has adopted Energy Efficient Practices:

~ |sage of Energy Efficient LED Fittings
» Maximum usage of Cay Lighting

Ve appreciate the support of Management, invalvement of facudty members and students in
the process of Energy Conservation & making the campus Green

For Enrich Consultants,
'}"| \Achatchale
- I T

AY hi&handale, :
Certified Energy Auditor
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EXECUTIVE SUMMARY

1. Dr. D. Y. Patil Pratishthan’s Padmashree Dr. D. Y. Patil College of Architecture,
Akurdi , Pune consumes Energy in the form of Electrical Energy; used for varous
gadgets, office & other facilities

Z. Presant Energy Consumption:

[ No | Parameter/ Energy CO;
Value Consumed, kWh | Emissions, MT |
1 Tom |  sers0 | 208 |
[ 4 - !':.Iilua;'-.urnum I -3!_35:5 . ”2.92 N
I 3 . f'."lil‘i-lrr‘lu:n 2795 — | ood i
1 | Avarﬂg.e | 052 5 | E_ciE ,

3. Energy Conservation projects already installed:

* LIsage of Energy Efficient LED fittings
* Llsage of BEE STAR Rated Equipment

4. Usage of Alternate Energy:

» The College has yet to install the Roof Top Solar PV Plant.
= The percentage of usage of Alternate Energy to Annual Energy Demand is Mil

5. Usage of LED Lighting:

= The Tetal LED Lighting load of College is 1.10 kW.
» The Total Lighting Load is 8.70 kW.
» The % of LED Lighting to Total Lighting Load is 12.64 %.

6. Assumption:

1. 1 kWh of Electncal Energy releases 0.8 Kg of CO,into atmozphere

[Or DY P Penfiibnr's
Padmashrze 2 DV F s of Pechileciuns, |

Enrich Consultants, Pune S ' ' V2N Page &
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ABBREVIATIONS

BEE Bureau of Energy Efficisncy
MSEDCL Maharashira Electricity Distnbution Company Limited
KWh Kilo Watt Hour

kWpo Kilo Watt Peak

kg Kilo Gram

MT Metric Ton

Cy Carbon Di Omidea

FTL Fluprescent Tube Light
LED Light Emitting Dicde

CoA College of Architecture

- Consubants. Pune
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CHAPTER-I
INTRODUCTION
1.1 Objectives:
1. To study Connected Load
2. To sludy Present Energy Consumption
3. To study the CO; emissions
4. To study usage of Alternate Energy
5. To study usage of LED Lighting
1.2 Table No 1: General Details of the College:
No | Head : B _P_aniculars - |
| Dro D Y. Patl Pratishthan's Padmashree Dr. DY Patil
1 | Mame of the Instiution Gk oF AvcFhae ‘
W Bl s s — : ]
> itk wia O ¥ Pabl Educational Complex, Sector 28, Nigdi, Pradhikaran,
Akurdi, Pune |
3 Year of Establishment | 2000 |
4 | Affiliation Savitribai Phule Pune University |
—

Or, 0¥ Patl Pratighihan's
Padmastem TF 10 v Paed Coflege of Arphidedd

Enfich Consultants, Pune A7 Il page &
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CHAPTER-II
STUDY OF CONNECTED LOAD

The major contributors to the connected load of the College are as under.

Table No 2: Equipment wise Connected Load:

No Equipment Qty I Lﬂ?‘ Lﬂad._l
| Wilnit | kW |
1 |wwwEp | zs | 18 | o040 |
2 |20wWLED | s | 20 | o7 |
|3 40wWFTL 180 | 40 | 78
| 4 [cailing Fan 14 | e | s7a |
| 5 | wWiMFan w0 | s | osz |
f_g (AC1TR . 1250 | 125 |
7 |AC1BTR 1 | 1875 | 1.8
8 |PC B 57 | 150 | 855
9 |Pimter | 9 | 175 | 1575 |
10 | Other Equipmert | 15 250 376 |
11 Total | T3 |

We present the above Data in a PIE Chart as under

Chart No1: Connected Load:

Connected Load, kW
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CHAPTER-III
STUDY OF PRESENT ENERGY CONSUMPTION

fr this chapter, we present the analysis of Energy Consumption
Table No. 3: Study of Electrical Energy Consumption: 17-18:

No Month | Energy Consumed,
f - k_l'ﬂ'"_"'
L1 [ Apri7 | 2917
z | May-17 | 3057
3| Jun1? 3125 ]
4 | Juk17 2875
__5 Aug-17 ¥ _E‘?'EHS
6 |Sep17 | ates
7 | ockt7 3236
B MNow-17 _a_ EEEEI
9 [Dec17 | 2015
10 [dan18 | 2875
11 | Feb18 | 3102
12 | Mar18 3017
13 | Tomt 6750
14 haximurm .Séﬁﬂ
15 | Minmmum | 2796 |
16 a_f{ma'rage 30825 ,

Chart No 2: To study the variation of Monthly Electrical Energy Consumption:

Energy Consumed, kWh
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Table No 4: Important Parameters:

Mo Parameter! Energy
Variation ; F'urnhas_mi, I-cWh__

1 |Test | 38750

2 M aximum 3650

| 3 Minimum 2?'_95

; 4 Average ) SBZ.5

-

. DY Pl Praiehitian's
Padmastree 0y 0 v

JIEW, .:?;_'. o | 'll-Tl.l-hEI e

Enrich Consultents, Pune - | Page 11
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CHAPTER-IV
STUDY OF CO, EMISSION

A Carbon Foot print is defined as the Total Greenhouse Gas emissions, emitted due to
vanous activities

In this we compute the emissions of Carbon-Di-Oxide, by usage of the various forms of
Energy used by the College for perfarming its day to day sctivities

The College uses Electrical Energy for vanous Electrical gadgets ,
Basis for computation of CO, Emissions:
The basis of Calculation for CO: emissions due to Electrical Energy is as under,

+ 1 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
aimosphere by the College due to its Day to Day operations

Table Nao 5: Month wise CO. Emissions:

| No | Month | Energy Consumed, | CO,Emissions,
KWh mT
1 | Ape17 2917 2334
2 | May17 3057 2448
3 |Jun? 3125 26 |
4 | Ju7 2875 23
5 .ﬁ.ug-'l_?_ _- 2756 2.24
& Sep-17 3185 255
7| Oet17 3236 259
B | Now-17 3650 292
9 |Dec7? 2915 l 233
10 |Jan18 2875 23
. 11 |Fen18 | 3102 248
12 | Mar-18 3017 | 2.41
13 | Total 35750 204
| 14 | Maximum | 3550 ! 292 o
15 | Minimum 2796 2.24 ]
| 18 | Average 3082.5 | 2.45 i
Oir 0 Pt PratahBes
i Lodgge al Archipecture
F=ung
FPage 12
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Chart No 3; Representation of Month wise CO, Emissions:

CO2 Emissions, MT
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Table No &; Important Parameters:
No Parameter/ Energy CO;
Value Consumed, kWh | Emissions, MT |
1 | Total 36750 4 ’
(3 L
2 Maximum 36850 292 .
| Minimum 2798 224 |
4 | Average | 3062.5 245 i
fr. O
Padmasties L1
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CHAPTER-V |
STUDY OF USAGE OF ALTERNATE ENERGY

The Callege has yet to install Roof top Solar PV Plant.

e ————————————
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CHAPTER VI
STUDY OF USAGE OF LED LIGHTING

In this chapter, we compute the percentage of usage of LED Lighting to Taotal Lighting Load,
as under,

Table No 7! Percentage of Usage of LED Lighting to Total Lighting Load:

Enrich Consultants, Pune

_ No Particulars | Value | Unit
1 Qty of 16 W LED Fitting 25 I MNos .
| 2 | Loadof 16 W LED Fitling | 16 | WiLinit \
I e — ————— e ————— - S — T LT T—— ———
3 Total Load of 16 W LED Fitlings | 8.4 [ KWW
4 | Qtyof 20\W LED F_il:tlng o “35 1 Mos '
5 Load of 20W LED Fitting 20 Wilinit |
& Total Load of 20 W LED Fittings 0.7 | kW
. - ———
Qiy of 40 W FTL Fitting 180 Mos
a Load ef 40 W FTL Fiting 40 Wilinit
3 | Total Load of 40 W FTL Fittings 7.8 | KW
| 10 | Total LED Lighting Load= 3+6 110 | kw
1 Total Lighting Load= 346+% 8,70 KW
|12 | Percentage of LED to Total Lighting Load = (10)'100(11) | 12.64 | %




