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About OTTOTRACTIONS

OTTOTRACTIONS, established in 2005, isa distinguished organization with a proven track
record and extensive expertise in the fields of energy, engineering, and environmental
corvices As the first Accredited Energy Auditor from Kerala, OTTOTRACT|ONS
specialzes in conducting Mandatory Energy Audits in Designated Consumers, i
accordance with the Energy Conservation Act-?001.Acknov.riedging its outstanding
contributions. the Govemment of Kerala has recognized and commended
OTTOTRACTIONS In 2003, the organization was honored with the prestigious "“The Ke;ala
State Energy Conservation Awarc” for its exemplary performance as an Energy A0
OTTOTRACTIONS takes price in its commitment to gualty, holding 1SO 8001-2015, 180
17020-2012, and ISO 14001-2015 certifications. These cenifications underscore the
organization's dedicaton to delivering high-quality services in energy. engineering, and
environmental sectors
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Preface

Throughout the annals of history, educational institutions have consistently played
a pivotal role in addressing the pressing challenges of their times, guiding societal
progress and shaping the intellectual landscape. In contemporary limes, a global
movement has taken root within these institutions, championing sustainability and
aspiring to achieve recognition as carbon-neutral schools. A watershed moment in
this global endeavor unfolded in 2018 when the state of Kerala in India emerged as
a pioneer in establishing 15 carbon-neutral schools, employing innovative strategies
that set a new standard for environmental consciousness.

Concurrently, local self-governments, exemplified by the proactive engagement of
the Meenangadi Grama Panchayath, embraced the *Carbon Neutral Meenangadi”
project. This initiative reflects a concerted effort to actively pursue carben-neutral
status, with Oftotractions standing as a key knowledge pariner, providing invaluable
insights and expertise,

Furthennore, Otlotractions has demonstrated unwavering support for the "Carbon
Neutral Kaltakkada" projedt, a transformative initiative within a legislative assembly
constituency in Kerala. The project ambitiously strives to achieve net-zero status for
all public establishments, aligning itself with the prestigious BEE's Shunya or
Shunya Plus rating. Notably, even major entities such as Indian Railways are
committed 1o achieving net-zero status for their non-traction buildings scon. These
collective endeavors signify a broader trend in our country towards sustainability—

a movement that not only deserves recognition but also serves as a model worthy
of emulaticn.

However, it is crucial 1o acknowledge the challenges inherent in the pursuit of
carbon neutrality. While the concept is commendable, it does not guarantee
permanent carbon capture, and the implementation can incur significant costs.
Dospite these challenges, the movement underscores the substantial role that
educational institutions can play as catalysts for positive change, influencing not
only the present but also shaping the future trajectory of sustainable practices.



The transformative potential of any academic institution, regardiess of its
geographical location—whether nestled in a remote village or situated in an urbag
seiting—is indeed significant, By assuming leadership roles within their
communities, educational institutions can actively champion and influence the
widespread adoption of carbon-neutral living practices, setting an example for

others to follow.

To effectively address the major contributors to carbon emissions—Enengy'
Transportation, and Waste—coordinaled efforis for reduction are paramount.
Initiatives targeting these sectors may range from low-cost behavioral changes to
high-cost technological investments, Proper education of students on the concept
of carbon-neutral campuses and the methods to achicve it is essential in facilitating
ihese transformative changes, fostering a culture of environmental responsibility,

he momentum behind carbon-neutral campuses is steadily gaining

In India, t
implementation of Green Audits in campuses Involves a

traction. The
comprehensive assessment of greenhouse gas emissions and carbon

cation from relevant sources. The recommendations derived from these

sequest
ents are strategically designed to diminish the carbon footprint and guide

assessm
campuses towards becoming carbon-neutral environments, exemplifying a
commitment o sustainable practices that resonate on a global scale.

B Zachariah

Director

OTTOTRACTIONS
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Background ““

In developed nations, educational institutions are actively empya cing g s
future by transforming into carbon-neutral and environmenlally consc:ios
Recognizing their environmental impact, these institutions are takin
measures to mitigate and neutralize their effiecls. The journey
neutrality involves a multifaceted approach, including effons t
gas emissions, minimize energy Consumption, adopt energy-
increase the utilization of rencwable energy sources,

initiatives, and emphasize the significance of Sustainable en

Ustaingpy,
S Spaces,
9 Proactiye ‘
Owarg Carbgy
O reduce greeﬂhouse
efficient tecrmolog‘esﬁ .
implement green cove.’
€rgy practices.
Institutions that have committed to achieving carbon neutrality are dem‘”‘s"aung' :
heightened awareness of the threat posed by global warming ang are makiﬁg'
deliberate efforts to reverse this conceming trend. However, it's noteworthy that 'he‘
propagation of such initiatives has not yet taken root in many developing oountries‘,“-f
particularly among students. The need for extensive studies and awarenégs'_"ji'
campaigns in these regions is evident to foster a broader understanding ang ‘_-.":
commitment to sustainable practices. g,

T

The United Nations introduced the Sustainable Development Goals (SDGs) in 201 5.‘
as a powerful catalyst for transformative change. These goals serve as a"i_.j
comprehensive action plan, aiming to propel the planet and society towards i}
prosperity by the year 2030. Offering a strategic framework, the SDGs present an * i
epportune avenue for devising multifaceted operational strategies to adapt to climate .
change. Encompassing pivotal aspects of human progress and sustainable 'i
development, the SDGs tackle chalienges like poverty, hunger, and climate change. i

Additionally, they address crucial issues such as gender equality, access to clean .
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waler and sanitation, and the promotion of responsible consumption and production.

The Green Audit conducted at St. Joseph's College of Pharmacy, is geared lowards
aiding the campus in minimizing its carbon footprint. The overarching goal is 1o
educale the fulure leaders about effective strategies for carbon mitigation, utilizing
the campus as a langible model for sustainable practices. This comprehensive audit
not only addresses carbon reduction but also evaluates the institute’s responses fo
Sustainable Development Goals (SDGs), specifically targeting SDG 3, 8, 7, 9, 11,
13, and 15.
Furthermore, the Green Audit serves as an educational tool for both students and
teachers. It aims to familiarize them with the concept of carbon footprnnt and
empowers students to gather relevant data on carbon emissions and sequestration
within their campus. The ultimate objective is to equip students with the skills needed
to calculate the specific carbon footprint of the campus, fostering a deeper
understanding of environmental impact and sustainability. The project also suggests
plans to make the campus carbon neutral or even carbon negative by implementing
carbon mitigation strategies in areas such as,

a. Energy

b. Transpontation

¢. Waste minimisation

d. Carbon Sequestraticn etc.

The primary goals of the audit include:

* Raising awareness among students and teachers about the concept of carbon

footprint and sustainability.
= Estimate the specific carbon footprint of the campus and categorizing it as

either carbon negative, neutral, or positive.
* Developing carbon mitigation plans informed by the generated data to
systematically reduce the campus's carbon footprint.

Green Audit Report 2023-24
EA 1143 - St. Joseph's College of Pharmacy, Cherthala R




ST. JOSEPH'S COLLEGE OF PHARMACY

st. Joseph's College of Pharmacy, started in 2004, is one of the pPioneers in the "

of Pharmacy education in Kerala. The College Campus (Dharmagiri) e 0eld
five acres of land amidst the panoramic beauty of the back waters at che“ha;a“:r At
close proximity to Kumarakom, the renowned National Aquatic Bird Sanctuary an:
global tourist spot. The College is a unit of Nirmala Province of the Medical Sisters o
St. Joseph (MSJ Dharmagin), Aluva, Kerala, India. The Medical Sisters of St Josem
is a Christian congregation dedicated to St. Joseph, started in 1944 by the Servant of
God, Rev. Msgr. Joseph. C. Panjikaran. ),\,\,}L

« 2
St b

(Pham. D - Six Years) St. Joseph's College of Pharmacy is approved by the G(M a\
of Kerala, Pharmacy Council of India, and affiliated with Kerala University of Health:
Sciences. It is accredited with KUHS-Quality Assurance System (QAS) and |sz
pursuing additional accreditations. The College is an approved research (Ph. D) =
centre by the Kerala University of Health Sciences. Since its inception, the College

has achieved numerous accomplishments, with many University ranks in B.Pharm, 2 ‘.

M.Pharm and Pharm.D programs. The College and its management aim to impart ,ifi
modem, quality education to the students and their overall development. ; | i

]
Hy3

Occupancy Details e

Particulars 2023-24 i

Total Students 413 | <4
Staffs 63 b
Total Occupancy of the college 476 %

=) I

To determine per capita carbon emissions, the calculation exclusively considers the
student population. The campus actively engages in routine green audis to
meticulously track the impact of its practices on sustainability. This proachve A
approach aims to insti a sense of responsibility among students, fostering a -
community of future champions committed to sustainable living practices.

_w" TE et

e _‘;f-
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The overarching ethos is one of reciprocal care, emphasizing that by nurturing

nature, nature reciprocates.

The institution is dedicated to implementing the recommendations derived from the
green audit reports, striving to adopt sustainable practices that align with
environmenial best practices. Additionally, the campus encourages innovative in-
house activities, serving as a model that can be replicated by peer groups. These
infliatives reflect 8 commitment to continuous improvement and the dissemination of
sustainable practices within and beyond the campus community.

It is noteworthy that all the images of flowers and plants featured in this report are
the result of collective efforts by students and faculty who actively planted and
preserved them. This hands-on involvement underscores the campus's commitment
to not only theoretical sustainability but also the tangible cultivation of a greener and
more eco-conscious environment, symbolizing a harmonious coexistence between
the institution and nature.

The Audit Team

Er. BV Suresh Babu, Accredited Energy Auditor, BEE
Dr. C.K Peethambaran, Agricultural Expert,(Flora)

Cr. P N Krishnan, Consultant (Agro Informatics)

Dr. E K Eswaran, Consultant (Fauna)

Er. B Zachariah, Chief Consultant

A L |
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Form-A

BASELINE DATA SHEET FOR GREEN AUDT ]

Name of the Organization

p\\

St. Joseph's College of

Address (include telephone, fax &

Dharmagiri College Campys Nam———| |

= ‘:*»:";"5 '_

‘,';-'.._ > e - ) .'.:":- - :.'.", - :'. ,':-"."-
P T o AL ) ‘u":\:'-_ 5 = Vol a

-
L =

2 : Road, Cherthala Punnya
e-mai) Pin - 688 524 A'appluha~ Kerala, India
2 | Year of Establishment 1944 ——_ |8
. | Name of building and Total No. of ‘ — N
° | Electrical Connections/building St. Joseph's College of Pharmacy )
4 | Total Number of Students Boys| - [Girs] Tom T
e - tal :
5 | Tatal Number of Staff 63 J- *J\‘mﬁ :
& | Total Occupancy 476 0|
7 | Total arca of green cover 60% ol
8 | Type of Electrical Connection HT | o | LT 7 —
8 | Total Connected Load (kW) 85 —]
11 Total built up area of the building 7984 -—
(M)
| 12 | Number of Buildings 7
| 13 | Average system Power Faclor 0.98
14 | Details of capacitors connecied -
15 Transformer Details (Nos., kVA, TR1 T;
Voltage ratio) 7 >
1| DG2 | DG3 | DG4
| 16 | DG Set Details (kVA) gg : == DGS | Remarks
! - Rating Nos. Remarks
17 | Details of motors 51010 2
| Brief write-up about the firm and Installed Solar power plant, :
18 | the energy/environmental Bhoomithrasena club, Energy conservation |
‘l conservation activities already projecis, Rain water harvesting, Installed
| undenaken. biogas plants
! Dr.Sr.Daisy.P.A
| Contact Person, Telephone (+01) 4782162138

i number & Email

. ‘.“
L 4

.

e e e

' 1
%

P, \/M""i;{ =

principal@sjpharmacycollege.org )

o 1924
Green Audit Report 20 3-24
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2 1. Sensitisation

The effectiveness of Low Carbon campus intiatives hinges o " ‘ &"
g e "
engagement of every member within the campus coOmMmunity COIlein_\;.

: ” en Bl

students, teachers, and staff alike. To facilitate this inclusive —_— COmDassing\
v a dedl(‘.at $50

ed
undelstandind a
Oth studenjs a.i‘dl"ff-,.

team consisting of students, teachers, and staff was formed to actj
the audit process. Recognizing the importance of awareness and
comprehensive sensitization program was conducled among b
teachers ta familiarize them with the concept of carbon footprint.

This coliaborative effort underscores the commitment to a holistic
sustainable practices, where each stakeholder within the campus plays g o

role. By fostering awareness and education on carbon  footpring mea Pivota| ._
community is not only informed but also empowered to contribute mea'mngmlfa:“ms, 8
collective goal of reducing carbon impact. The formation of a dedicate: ‘° the
signifies 2 shared responsibility, ensuring that the Low Carbon initiatives are nmfeam 5
successful but also ingrained in the collective consciousness of the entire campu :n'y .

inV()'Vemeni in' %

¥ A

As part of the audit process, a concerted effort was made to sensitize both students ,‘fi-;f
and staff members about the project, equipping themn with the necessary training to

actively contribute to the data collection team. This strategic approach aimed lo'-;:i_'

4

.‘
Y

- e

-

.

conduct the survey in a participatory mode, ensuring that awareness permeales 10
the grassroots level within the campus community, e

Green Audit Report 2023-24

)

i

EA 1143 - St Joseph's College of Pharmacy, Cherthala {
-



=
OTTOTRACTIONS

Brarpy Cngrwes rg f e vid ment

During the field visits for data collection, a key emphasis was placed on the team'’s
role in disseminating these ideas to their homes and friends. This intentional
outreach strategy was designed to facilitate a horizontal and verlical spread of the
message, reaching a broader audience. It is anticipated that the approximately 476
occupants of these campuses will, in turn, extend the message lo an equivalent
number of households, resulting in the potential dissemination of this important
message to around 1904 individuals.

This approach not only enhances the reach of the project but also transforms it into a

community-wide endeavour, emphasizing the importance of individual participants
acting as ambassadors for sustainable praclices in both their immediate and

extended social circles.

i 2.2 Estimation of carbon footprint

] A carbon footprint serves as a quantifiable metric, measuring the volume of
i agreenhouse gases—predominantly carbon dioxide—emitted into the atmosphere
[‘ due fo a specific human activity. This metric can encompass a broad range, from
. individual actions to the collective impact of families, events, organizations, or entire
{ nations. Typically expressed as tons of CO; released annually, this figure can also
[ be complemented by tons of CO,-equivalent gases. These equivalents include
| methane, nitrous oxide, and other greenhouse gases that contribute to the overall
1{ impact on climate change.

The concept of Global Warming Potential (GVWP) further refines our understanding of
the environmental impact of different gases. GWP is a quantitative measure of how
much heat a particular greenhouse gas traps in the atmosphere within a defined time
) horizon, relative to the heat-trapping capacity of carbon dioxide. This metric was
! developed to facilitate comparisons of the global warming impacts associated with

, various gases.

' More specifically, GWP represents the amount of energy that the emissions from
one fon of a particular gas will absorb over a specified timeframe, relative to the
emissions from one ton of carbon dioxide (CO.). By ulilizing GWP, we can better
grasp the relative contributions of different gases to the greenhouse effect, allowing
for a more comprehensive assessment of their environmental consequences. In

Green Audit Report 2023-24
EA 1143 - St. Joseph's College of Pharmacy, Cherthala



essence, GWP serves as a crucial tool for understanding the Nuanceq - o
impacts of diverse greenhouse gases on global warming, Varled |

Global Warming Potentials (IPCC Second Assessment Repon)
Global Warming

Species (;:11:::;:' Lifetime {years)| 20 100 'L:‘% |

=% years | years vears \
Carbon dioxide €02 variable § BN T
Methane * CH4 1213 S6 | 21 g5 :
Nitrous oxide N20 120 280 | 310 [ 190 | o
HFC-23 CHF3 264 9100 [11700| agop | 11 il
MFC-32 CH2F2 5.6 2100 650 2a- ‘ f‘ l_:._,::. y
HFC-41 CH3F 3.7 430 | 160 [ g5 | | UEGANS
HFC-43-10mee C5H2F10 17.1 3000 [ 1300 | 40p |
HFC-125 C2HFS 32,6 4600 | 2800 | 920 NG
HFC-134 C2H2F4 10.6 2900 | 1000 | 310 | : ,
HFC-1342 CH2ECF3 14.6 340011300 [ 420 | .+ e
HFC-1522 C2H4F2 15 460 | 140 | a2
HFC-143 C2H3F3 3.8 1000 | 300 | 94
HFC-143a C2H3F3 48.3 S000 | 3800 | 1400
HFC-227ea C3HF7 36.5 4300 | 2900 | 950
HFC-236fa C3H2F6 209 5100 | 6300 | 4700
HFC-245¢a C3H3F5 6.6 1800 | 560 | 170 &
Sulphur hexafluaride SF6 3200 16300{23200, 34900
Perfluoromethane CFa 50000 4400 | 6500 | 10000
Perfluoroethane C2F6 10000 6200 | 9200 1140C0
|Perfluoropropane C3F8 2600 4800 | 7000 /101C0
IPerfluorobutane C4F10 2600 4800 | 7000 1101C0
Perfluorocydobutane c-C4F8 3200 €000 | 8700 112700
\Perfluoropentane C5F12 4100 5100 | 7500 [11000
|Perfluorohexane C6F14 3200 5000 | 7400 110700

four distinct and crucial dimensions. This methodology not Onlv allows us 10 quanhly 73
our environmental impact but also contribules to the broader undefstandmo °f :
greenhouse gas management, paving the way for more effective and targﬁle.qn;;
sustainability sirategies. ‘.

delve deeper into the intricacies of our campus's environmental footprmt ThlS
evolving methodology is reflective of our commitment to staying at the forefront of

Green Audit Report 2023-24 lO ,‘-
EA 1143 - St. Joseph's College of Pharmacy, Cherthala '.‘
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sustainable practices, confributing to Ihe ongoing discourse on effective greenhouse
gas management within academic institutions. As we refine our understanding and
measurement of carbon footprints, we position ourselves to make informed decisions
that align with our environmental stewardship goals.

Energy
Transportation

Waste minimisation
4. Carbon Sequestration

S T s

Carbon neutrality entails attaining a state of equilibrium in greenhouse gas (GHG)
emissions by offsetting the amount of carbon released into the atmosphere through
human activities with an equivalent amount sequestered in carban sinks. This holistic
approach is imperative for curbing the rise in atmospheric concentrations of GHGs
stemming from diverse socio-economic, developmental, and lifestyle activities. The
goal is to employ biological or natural processes to counteract the emissions,

aligning with sustainable practices.

Recognizing the complexity of addressing climate change, carbon neutrality goes
beyond the simplistic solutions of solely transitioning to renewable energy or
offsetting GHG emissions. Instead, it serves as a catalyst for fostering innovation in
new developmental activities. This approach aims to provide a viable and effective
means of addressing the multifaceted challenges posed by climate change. By
encouraging innovative thinking and sustainable practices, carbon neutrality serves
as a strategic and comprehensive response to the environmental issues associated
with human activities.

& EMITTED BY REDUCED BY OVERALL CO2 CARBON
= gés bratng ~wlectric heat pumps SMISAIONs are equal POSITIVE
< gan hat water L #leltric hot water 10 avevali €O reduiman y s =
- euldated en conditmang AN LONTIOMING S SLad v raling
- eutdated Nyal upgrading KYAC sewtems and 2ms

B R2Z svitems INodoe Clean enel gy
Cach a6 solay pawer
changing Ughes ©o LED Ligmis

> CARBON
NEUTRAL

CARBON
NEGATIVE
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Energy

On the campus, carbon emissions resulting from energy COnsumption
into two distinct categories: namely, energy derived from Electrica 5°Ul‘093 ..
Thermal sources, The evaluation of energy ulilized for transportation PlUrposes faaT o}
within the purview of the transporation sector. This Systematic Oalegonzauo!s
enables a more detailed understanding and assessment of the ca

MPUS'S gark ":

footprint, providing valuable insights for sustainable energy Management .4
ang -

environmental conservation efforts, nq,

are gjag

A detailed energy audit is conducted to understand the energy oon5umpt|on of e"
campus. Information on total connected loads, their duration of usage . anf ,
documents like electricity bills are evaluated. Connected loads are calculated by
conducting a survey on electrical equipment on each location. Duration of usage wa 5

found out by surveying the users, The survey of equipment was conducted m a
participatory mode.

The fuel consumption for cooking, like LPG, was studied by analysing the annual f“e' X
bills and usage schedules during the study. Discussions were carried oul with the 3
concemed individuals who actually operate the cooking system. :

Transportation

The calculation of carbon emissions stemming from transportation involves lh

W\
ﬂ
“43
application of a specific formula, delineated as follows: k

( |
Carbon Emission = Number of Each Type of Vehicles x Average Fue' N

Consumed Per Year x Emission Factors (Based on the r

i (
Fuel Used by the Vehicle) O

v»l'q

{ LY ¢
Al

1 v

Green Audit Report 2023-24
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This formula encapsulates a multifaceted approach lo assess the environmental
impact of transportation. The "Number of Each Type of Vehicles” accounts for the
diversity in the vehicle fleet, acknowledging variations in emission profiles across
different types. The "Average Fuel Consumed Per Year" parameter reflects the
aggregate fuel consumption, providing a comprehensive view of the overall energy
usage within the Iransportation sector. The "Emission Factors,” tailored to the
specific fuel utilized by each vehicle, introduce a nuanced dimension to the
calculation by considering the varying environmental impact associated with different

fuel types.

This methodological framework enables a thorough and precise evaluation of carbon
emissions, facilitating a data-driven understanding of the environmental footprint
altributed to transportation activities. It serves as a valuable tool for sustainability
initiatives, allowing for targeted interventions and informed decision-making to
mitigate the ecological impact of transportation.

E
!
]
|
|
;
|
:
i
1
|
!
g
b
:

Waste Minimisation

i The waste produced within the campus plays a significant role in contributing to
r‘ greenhouse gas emissions. Consequently, to comprehensively gauge the total
i carbon footprint of the campus, it becomes imperative to estimate the greenhouse
,l gas emissions arising from the waste generaled through the activities of students,

teachers, and staff.

To ascertain the volume of waste generated, a systematic approach has been
adopted. This involves slrategically placing measuring buckets across various
locations within the campus to collect the daily waste generated by the diverse

Green Audit Repert 2023-24

EA 1143 - St Joseph's College of Pharmacy, Cherthala |
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community of students, teachers, and staff, Subsequemly, the col

- ectp )
meticulously weighed to quantify its mass accurately, d Wasta s

This meticulous measurement and weighing process Provides
foundation for assessing the environmental impact associated
generated on campus. By accounting for the diverse Sources g
contribute to this waste stream. the calculation of areenhoys
becomes more nuanced and reflective of the campus's oy
performance. This data-driven approach is pivotal in formulating
for waste reduction, recycling initiatives, and ultimately mitiga
impact of campus activities.

a qua"htau\,e iy
With {he Weste
"d Activities thay
© gas emissiong .
erall Sustainabijjy
targeted straleglgs A &
ting the eco|og§ca|“ﬂ

‘C
13-

A

Carbon Footprint Estimation

The process by which trees remove carbon from the atmosphere is called carbon |
sequestration. The amount or weight of carbon accumulated by a tree is called
carbon storage (Nowak et al., 2012), Carbon Sequestration is closely related to lhe.
greenhouse emission reduction order imposed by Kyoto Protocol established ln
2004. There are two basic methods of carbon sequestration viz. direct and indlred.l’l; |
The direct method is implemented by immediately binding carbon components at the
sources of its formation- before it enters the atmosphere in specially des:gnated
Landfills. The indirect method of sequestration involves using plants that bind carbon - ) |

|‘ ‘
dioxide in photosynthesis. During the present study, only carbon sequestration by

plants was estimated. Hence, it does not, therefore, account for carbon in dead a4

d )
wood- whether standing or falien. Similarly, the minimum diameter of a measurab!e

4
5§ i
tree was 7cm and the smallest stem was defined as either a sapling or seediings:

al
."J

" ( y
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S
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Similarly, carbon sequestered by grasses was not taken into account while
measuring the carbon sequestration potential of plants.

Seedlings: ' A living stem less than 15cm tall
A living stem greater than 15cm tall and with a diameter at

| Saplings: bust height (DBH approximately -1.3m above the ground
‘level), less than 7cm _
 Tree: A living stem greater than 7cm at D BH
Study Area

The present work was carried out at the St. Joseph's College of Pharmacy,
Alappuzha District. The campus is spread over with different trees in and around it.

The survey was conducted during May 2024

Determining the carbon content of trees

As the first step in delermining the total carbon content of the trees the entire

campus

The biomass of plants comprises all woody stems, branches, leaves and root

syslems. Biomass of trees can be calculated in two ways-destructive sampling and
non-destructive sampling. In the present study, the non-destructive technique
suggested by Jenkins et al (2011) of the Forest Research Agency of the Forest
Commission was used to calculate the carbon content of trees. This involved the

following steps: -

Grean Audit Report 2023-24
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Fig 1 Carbon dioxide potential of trees

S e e T e A U et A T

Estimating trunk biomass

To calculate the volume of the tree trunk the circumference of the tree trunk at chest

cr o A
height (approximately 1.3m from ground level) was measured using a measuring,
tape e

Green Audt Report 2023-24
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Estimating the height of trees

The height of the tree was calculated by "the STICK method. For this, a stick and a
measuring tape were used. The length of the stick was of the same length as the
person's arm. The slick was held pointing straight up, at 90 degrees to the
outstreiched, straight arm. Carefully walk backwards until the top of the tree lines up
with the top of the stick and that point is marked. The distance between the marked
point and the tree is roughly equivalent to the height of the tree (Fig ). From these
values volume of the tree trunk was calculated using the formula

v=mr2h

where:

Vis the volume,

1t is a mathematical constant (approximately 3.14159),

r is the radius of the tree at chest height

h is the height of the tree
Biomass = Volume X Nominal Specific Gravity

For estimating the Nominal Specific Gravity of a tree trunk the constant suggested by
Jenkin et al (2011) was used.

. For broad-leaved trees Nominal Specific Gravity = 0.53
. Far conifers Nominal Specific Gravity = 0.39

Stick method of measuring the tree

Green Audit Report 2023-24
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_ Tree's root systems produce large quantitics of biomass undergroung Qua
- Wuan

Estimating root biomass

. o
1 ol

.\9_. ,‘.. i
R0

"ﬁm i)
i

of root biomass is difficult. Hence, in the present study factor of g 3 of
ground

biomasses was used to estimate below-ground biomass as Suggested
et al (2022).

Estimation of carbon content based on the biomass of the whole tree

Biomass of the whole tree was calculated using the formula:

« Biomass of the whole tree= Trunk Biomass + Root Biomass

On average & tree consists of 72.5% dry matler and 27.5% moisture ooment \T

1 ]
YN
N

rad]

calculate the total dry weight the total biomass was multiplied by 72.5. Since cay
occupies nearly 50% of total dry weight the total carbon content of the lre'é" 5

s o
Fas #
calculated multiplying total dry weight by 0.5. e
sequestration of the tree was calculated as given below;
The atemic weight of carbon = 12

The atomic weight of oxygen = 16

The weight of carbon dioxide in a tree = 44 (16 X2 + 12) /12 =3.67
back into the atmosphere. L
The weight of carbon dioxide Sequestered in a tree = Total carbon X 3.67

the entire life span of the tree. To ascertain the annual or yearly rate of cafb_"?“:
dioxide sequestered the value was divided by the age of the free.

Green Audd Report 2023-24
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College campuses are test beds for environmental change. The

: nitiativeg th
emenging at the college are models for the lamger society, Since many of the 5 al
the coilege are joining hands with the administrators to streamlin e
coflege the campus becomes pant of the solution for Solving th
warming. To this end, the college started g comprehensive plan
carbon neutral, Carbon neutral means contributing no net gree
atmosphere either by not generating them or by offsetting them t
greening the campus. All the activities including energy co
management have their equivalent carbon emission ang they po
carbon footprint of the campus. Even though there are man
processes involved in the campus the major one continues to
di oxide is sequestered by the plants in the campus.
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Distribution of Trees in the Campus

St. Joseph's College of Phamacy covers an area of S ha. Even thoy

chlorophyll contribute to sequestration of carbon, in the present stud
a diameter of more than 7 cm at ches

gh all plants wiy

in carbon sequestration calculations.

The most dominant species on the campus are Mangifera indicana, swetiena mahagoni:
and cocos nucifera. This species are commonly seen in this area as it can survive
drought conditions, requires very Ittle maintenance and can thrive in a range of soil
types. The exact age of the tree is not known 1o the staff of the college. This tree has '3
the maximum diameter at breast height. The exact age of most the trees is not known 7‘;"
as those trees were on the campus even before the land was acquired for starting the ;A::-'
college. Hence, approximate age of the tree was taken based on the size, shape and "'.',"

discussion with local peopte, .
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Ccarbon sequestration Potential

carbon stored in a tree is directly proportional to its biomass, increasing its diameter,
height, and canopy spread (McPherson 1998). The amount of carbon sequestration
depends on the growth characteristics of the tree species, the condition for growth
where the tree is planted and the density of the tree’s wood (Jana et al, 2010). The
total carbon sequestered by all the trees in a yearis 2.43 ton.

Oxygen released by the trees on the campus

In general, one kg of carbon stored in the tree represents the removal of 44/12 or 3.67
Kg of Carbon from the atmosphere and the release of 2.67 Kg of oxygen back into the
atmosphere. The total carbon stored by trees on the campus is 2.43. Hence. the
quantity of oxygen released by the trees of St. Joseph's College of Pharmacy Campus

is 6.48 kg per year.

Constraints

« Carbon sequcstration value computation involves a lot of variables like the girth
of the plant, per year increment, soil type, vegetation type, damage 10 the plant
due to human interference

« The amount of carbon dioxide sequestered by shrubs, small trees and grasses
have not been taken into account during the study.

« The indirect method of carbon sequestration in the campus was not taken into
account while estimating the carbon sequestration ability of the campus.

+ Carbon sequestration rales fluctuate seasonally and annually. Assessments
should account for these variations over time. This was not considered in the
present study

» Since the actual age of the trees is not known an approximation is done while
calculating the carbon dioxide sequestered annually.

« Much of the vegetation in the college is still young and needs to be given more
time to mature further and have more potential for carbon stock storage in its
terrestrial carbon pools.

e Trees near buildings, roads, or utilities have restricted root space, affecting their
growth and carbon sequestration.

Green Audit Report 2023-24
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Recommendations and suggestions

« As this is the first time the carbon footprint of the campus s estimateq
' Wh

: Yo |
the college has shown development over the previous years SEDy ether’ ;
cann (8%
estimated. Olbe *

« A lree register of the campus is 1o be maintained of all the {reeg With dj
. ia

o
m ;

more than 7 cm. They are 10 be properly numbered so thal it wil) be possib;‘e.r?.‘),: :

study the growth pattem of the trees during subsequent years and 1 caloy| o o

\] M ‘

their carbon sequestration ability. file 553

To ensure the improvement is further achieved, the major focus areas may include: ' e

Optimize resource usage through enhanced efficiency in processes and oonlro.|s' Can R

Avoid wastage through the use of technology and human-controlied processes
« Work towards water neutral campus

Transition/expansion of clean energy sources with the aim of achieving 100% ;
green power

Undentake “Zero Cost” Improvement projects with the participation of Students,‘ :
Faculty & Non-teaching staff

Usage of new & energy-efficient technologies to reduce energy consumption
Increase qreen cover by planting of trees with high carbon sequestration index

Engage stake holders within the campus and from nearby sociely through
increased

participation in structured events like Earth-day, Environment-day, Safety weeks,
efc.

« Ensure effective management of Integrated Management System

Adopt, deploy and achieve cerlification to water efficiency management system |
IS0

« Ensure energy optimization and conduct of regular energy audit
Encourage and promote paperiess documentation for official communication and .
academic aclivities like online submission of assignments / providing notes

i

e

Sub-metering to identify high consumption areas of electricity to be able to drive 3
2

« specific optimization initiatives !
B
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« Review the possible impact of key events towards GHG emissions (example:

Increased
Carbon Footprint Estimation

In accordance with the carbon footprint estimation methodology outlined in the
preceding chapler, this section provides a comprehensive breakdown of the carbon
emissions associated with this campus, specifically attributed to energy consumgtion,

transportation, and waste generation.

3.1. Energy Consumption

Base Line Energy Data
St. Joseph's College of Pharmacy

2023-24
1 | Electricity KSEB (kWh) 33498
2 | Electricity DG (kVWh) 872
3 | Elecinicity Solar, Off grid (k'Wh) 108588
4 | Electricity (KSEB + DG + Off grid) kWh 142759
5 | Electricity Solar Grid Tied (kVvh) 70263
6 | Diesel (L) 79140
7 | LPG (kg) 532.00
8 | Biogas generated/year (kg) 1320

The campus relies on both electricity and thermal energy to facilitate its day-to-day
operations. Electricity is sourced from four distinct sources: the Kerala State Electricity
Board (KSEBL), Solar Photovoltaic (SPV) system, and one Diesel Generaters (DGs).
' The campus utilizes DGs in instances of grid failure to ensure a continuous power

'g supply. Notably, the SPV system is grid-tied, meaning that in the event of a gnd failure,

R

1 its electricity generation ceases.

‘{The 140 kWp SPV system generates surplus power that surpasses the campus's
~current electricity requirements. Consequently, the excess energy is exported into the
- grid (KSEB), leading to a reduction in payment on the next electricity bill for the
f campus. Therefore, the total electricity consumption comprises the sum of the billed
{ electricity, the variance between total solar generation and solar export, and the
electricity generated through DG sets. This dynamic system ensures a balanced and
efficient approach to meeting the campus's energy needs while incorporating renewable
sources and minimizing reliance on grid power during normal operation.

Graen Auad Report 2023-24
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The campus has distinct themal energy requirements

part A
transportation. This requirement is met through Diese). Cularly | h 17
Transportation demands are primarily addresseq through the i ,;:‘ f
specifically in the buses that serve the Gampus. This chojce i Utilizatig, of
and energy density characteristics of Diesel fye), Making it s:i]tns Whh i
vehicular thermal energy needs. Able for "Q‘he
i Enﬂgy_Consumption PWM. -L;'“ |
No Fuel 2| EEDE— o [, if'..: . _'
1__ | Electacity 2023-24 T
—_%b 5 ! “"
' 1227723753 AL
2 | Diesel L 2310
3 |LPG — 83097000 — | el
4 | Biogas 8384000 N
L Total ——_4620000 1
— < 216873315 |
=2273310_|

In summary, the campus strategically sources thermal energy Digsel tailo ﬂ"ﬁ : j“'.,:é‘
energy type {0 meet the needs of transponation. This diversified approach req e;asu{
thoughtfu! consideration of efficiency, cleanliness, and Sustainability in addressing"tﬁ:f
campus's thermal energy requirements across various operational domains, i

Lead
i 1
C U
Y%
Kor
J

3.1.1. Electricity

Electricity is purchased from KSEB under Seven LT Connections, the details are

below, oy

Electricity Connection Details s
St. Joseph's College of Pharmacy e
1 | Name of the Consumer St. Joseph's College of Pharmacy ¢
2 | Tariff LT 6B Ndom
1155127001836
1155127020395 &
1155127024177 | &8
3 | Consumer Numbers 1155121023494 [
1155127001759 '
1155120024402 | °
1155126023569 | |
4 | Coniract Demand (kVA) 85  .
Annual Electricity 33409 |
Consurnption (kVWh) ] i

Green Audt Report 2023-24
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3.1.2. Diesel Generators

The campus is equipped with diesel generalors, boasting capacitios of 52 5kVA
respectively. This generalor is strategically connecled to both the Main Building and
other buildings, ready to activate seamlessly in the event of a power failure in the grid,

| Electricity Generated through DGs

’ Generator cost

| Year it WWhAT [ nRs
I 2023-24 224 672.0 21728

3.2. Thermal Energy

e —

The campus meets its thermal energy needs for buses by using diesel. Additionally,
| biogas and LPG are utilized for cooking purposes. Further details about each fuel
source are provided below.

Thermal Fuel Consumplion
} St. Joseph's College of Pharmacy
2023-24

Annual LPG consumption in kg 532.00

Annual Diesel consumption in L 79140
. Annual petrol consumption in L 0
; Annual Biogas consumption in kg 1320.00
;

Green Audit Report 2023-24
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3.3. Energy Performance Index

The Energy Performance Index (EPI) serves as a key metric s s
efficiency of the campus. This index provides a quantitative Measurg i indtlh.e ehe_
effectively and efficiently energy is utilized within the campus, Esse Caleg .
value signifies a more energy-efficient process, while a higher va|

Mially, o 'meh:;:
efficient utilization of energy resources. - S“QQ%IS A logs
To calculate the EPI, various factors related to energy consumption g b'u;i e
area in m* is taken in 1o account. This includes assessing the energy inputs o "iup ;r.
run the campus in one year. The goal is 1o minimize energy waste ed it

and optimize k.
overall efficiency of the process. 'mlze.; lhe

vinld
The EPI not only helps in identifying areas for improvement but also suppon:m

. . . S ne
development and implementation of strategies to enhance overall energy efficiency.

essence, the Energy Performance Index plays a crucial R

roie in promoting sustai;\;&,éfq
and responsible energy management practices across various seclors. by
OTTOTRACTIONS- ENERGY AUDIT
St. Joseph's Callege of Pharmacy
~ Energy Performance Index (EPI)
[sine [  Particulars 2023-24
1 Total building area (m?) 7964
2 Annual Energy Consumption (kCal) 216873310
3 Annual Energy Consumption (kWh) 252178
4 Total Energy in Toe 21.69
5 Specific Energy Consumption kWh/m? 31.66

3.4. Waste Management

Waste management is 2 significant focus for the campus, with particular,atlentlon
directed towards the solid waste generated within its premises. The solid waste stream

. r
on the campus predominantly consists of three main categories: food wasté, pape
wasie, and plastic waste.

; e m
Food waste is & substantial component of the solid waste generated, originating fmed
two primary sources, Firstly, within the campus kitchen, vegetable waste is gener!

Green Audit Report 2023'?'4 26
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during food preparation. This includes peels, trimmings, and other organic remnants
produced during the cooking process. Secondly, after meals, both students and staff
contribute to the generation of food waste. This can include leflover food, plate

scrapings, and other consumable remnants.

Biogas Plant
Degradable Waste Generation
st. Joseph's College of Pharmacy
Particulars 2023-24
Total Occupancy 476
Waste generated in kg /day 9.52
Waste generated in kg /YT 2084 4

~ Efficient management of food waste is crucial not only for environmental reasons but
 also for sustainability and hygiene. Implementation of strategies to minimize waste at its
. source, such as better portion control and meal planning, can significantly reduce the

overall volume of food waste generated. Furthermore, composting can be explored as a

' sustainable solution for managing organic waste, converting it into valuable compost

' that can be used for campus landscaping or agricuitural activities.

Solid non degradable Waste Generation
St. Joseph's College of Pharmacy

Particulars | 2023-24
Total Occupancy 476
Waste paper generated in kg /day 0.0852
Waste plastic generated in kg /day 0.1428
Waste paper generated in kg /Yr 20.94
Waste plastic generated in kg /Yr 31.42

-

‘In addition 1o food waste, the campus grapples with paper waste and plastic waste.
- Paper waste may encompass used notebooks, printed materials, and packaging, while

Green Audit Report 2023-24 a7
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plastic waste includes items like bottles, containers, and Packagin
comprehensive waste management plan should address the Prope

2 5

> qismsal ‘3\

.),'

recycling of these materials, promoting a circular economy where recyclable | ng
; s ¢

reprocessed and reintroduced into the production cycle. ems g
oY

£ TN

B

By focusing on these specific waste streams, the campus can tailor g . Tl
Waslg

management strategies to effectively reduce, reuse, and recycle Malerials, coni

to a more sustainable and environmentally friendly campus environment. Ed ﬁbu“ng* A

awareness campaigns can also play a pivotal role in encouraging responsib| ."942.
€ wasty

disposal practices among the campus community, fostering a culture Of enviror-- Lk }.:
stewardship. ‘men;u?! 3

Ucation gy

3.5. Carbon Emission Profile (2023-24)

The calculation of carbon emissions resulting from everyday activities on the ca

A . | Mpus js -
outined and detailed below. The units and emission factors considered fo, A

o

)
for. the
e

estimation are provided. LN
) ‘ Emission Factors W T anar
_ftem  Fador ¥_‘~ " T~ AR e e
_ Elearicty | 000082 | tCozenwh b
_ Diessl - | 00032 | icCodelkg el
PG 1 00015 [ tCo2etkg ]
Biogas | 00014 |  tCozeln® .
__ Petrol | 00031 | T ‘iCo2lg - __“ \
Food Waste | D.ooo€3 | 1Co2e/kg -
_ PaperWaste | 000056  tCo2efkg |1
Carbon Foot Print 2023-24
Carbon Foot Print
S!. No. | Particulars 2023-24 1CO2e
1 Electncty (kWh) 142759 117.06 [
2 | Diesel (L) 7914 25.32 il
3 |LPG (kg) 532 0.80
¢ | Bioaas (ka) 1320.00 1.848
S Degradable Wasie in kafyr. 2094 4 1.32 i
6 | Paper Waste in kglyr 20.94 001 .| ipneadl
| Total Carbon Foot Print {COZelyr 146.36 sl
’ \
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carbon sequestration
activities including energy consumption and waste management have their

sion and they positively contribute to the carbon footprint of the

stration is the reverse process, at which the emitted carbon

3.5.

All the
cquivalent carbon emis

campus. Carbon seque
dioxide will get sequestrated according 10 the type of carbon sequestration employed.

gh there are many natural sequesiration processes are involved in a campus,

Even thou ;
{he major lype of sequestration among them is the carbon sequestration by trees.
N Carbon Sequestration
Particulars 2023-24
Total No of Trees 354
Carbon sequestrated by trees in the campus (ICO2e) 2.43

Trees sequestrale carbon dioxide through the biochemical process of photosynthesis
and it is stored as carbon in their trunk, branches, leaves and roots. The amount of
. carbon sequestrated by a trec can be calculated by different methods. In this study, the
f ~ volumelric approach was taken into account, thus the detzils including CBH
(Circumference at Breasl Height), height, average age, and total number of the trees,
are required. Details of the trees in the campus compound are given in the Table.
Delailed table is included in the technical supplement.

Carbon sequestrated by a tree can be found out by using different methods. Since this
study is employed the volumetric approach, the calculation consists of five processes.

« Determining the total weight of the tree

« Determining the dry weight of the tree

« Determining the weight of carbon in the tree
* Determining the weight of CO, sequestrated in the tree
« Determining the weight of CO, sequestrated in the tree per year

Carbon Balancing (2023-24)

Various carbon emitting aclivities such as consumption of energy, transportation and
wasle generation leads to the total emission of 146.36 tCOze per year by the campus.

Green Audit Report 2023-24
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The total carbon sequestration by trees in the campus COmpoung ;
i

the current carbon footprint of the campus will be the difference of S 2.43:0028.' : vm
and total carban sequestration/mitigation. total Carbop @ Th“‘
il
Specific CO2 Footprint
Amount of Carbon 1o be mitigated for
SINo Pan%m%%
1 Total carbon emission {CO2e —1 202357 3
2 Total carbon sequestration 1CO2e -4533\8 %
3 Amount of carbon mitigated through 2& v A
rencwable energy 1CO2e 148,54
- To be mitigated tCO2e =
5 | Total No of Students '2'57\‘ t
g |Seecific Carbon Footprint kg ’3‘“
CO2e/Student/Yr -11.08 7 |i

The total spacific carbon footprint is estimated as -11.06 kg of COze per Stud;m
year 2023-24. LA
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In the academic year 2023-2024, the per-studeny LY !
Carbon g
i ’l~'

campus was measured at 146.36 kg CO2. per y Oxide gy %
SPonse e 1o u»" “'B
fon““'&leq Ca%q

the campus. n~negm| 1;,
Ve st 8
hls fo\‘

To reach this environmental milestone, a thoughtful
b appro

ensuring that each proposed plan aligns with thep .acn has begy, Was

comesponding activity. The emphasis is not just on Dnmaw Mirpose 0

holistic sustainabilily that maintains the functionality and " ohon
Purpase of each ton
ca

activity.
The main avenues identified for reducing the campus 3
carbon fog
tpring 5
re

footprint, strategic emission reduction plans h
ambitious goal of achieving a carbon-neulral or i
even carp
0

follows:

Resource Optimization: This involves maximizing th
t
resource use, minimizing waste, and ensuring that e $ eﬂicleﬂCY
Very reso
um i

utilized judiciously 10 minimize environmental impact.

Energy Efficiency: Enhancing energy efficiency across P
operations is @ key strategy. This includes measures to opﬁmlze,cf‘mms
en
consumption, upgrade infrastructure for better energy performance, 0
ard

implement technologies that reduce overall energy demand.

Renewable Energy: Embracing renewable energy SOUrces is & pivotal
ioning towards renewable cnergy,

aspect of the reduction plans. Transit
such as solar or wind power, contribuies significantly 10 decarbonizing fhe

campus energy supply-

Waste Minimization: 0
can reduce the frequency Of purc
unnecessary wastage of money asw
in the case of food. proper food habit

optimise its usage. Nl

and plastic stationanss

per
the

ms. This can reduce
ction of wasteé

p(adlt?es can

ptimal utifisation of pa
hase of ie
ell as the excess produ

5 and housekeepind

Fuels for Cooking: The campus
purpose. The campus ¢an install a bioges plant fo I

biogas thus generated can be used in kitchen. InS
3
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heater to rise the water temperature to a much higher level, then it has to
consume only very less amount of thermal energy for preparing the same
amount of food is another method. This can make a positive benefit to the
campus by saving money, energy and can reduce the carbon emission of
the campus due to thermal energy consumed for cooking.

Transportation: Energy efficiency of the transportation sector is mainly
depended on the fuel efficiency of the vehicles used. Here mileage of the
vehicle (kmpl - Kilometres per Litre) is calculated to assess the fuel
efficiency of the vehicle. '

Percentage of closeness is the ratio of actual mileage of the vehicle to ils
expected mileage. If the percentage of closeness of mileages of each
vehicle is greater than that of its average, then the efficiency status of the
vehicle is considered as ‘Above average' and else, it is considered as

'‘Below average’.
Currently, the campus is taking an appreciable effort to reduce the unnecessary

production of wastes. But the campus slill has opportunities to reduce the
generation of waste and can improve much more. Resource optimisation can be
effectively implemented in all type of waste generated in the campus and the

campus can expect about 50% reduction the total waste produced.

By incorporating these methods, the campus aims not only to reduce carbon
emissions but to transform into a model of sustainable practices. The overarching
objective is to create a campus environment where carbon neutrality is achieved
or even surpassed, demonstrating a commitment to responsible and eco-friendly

operations.

Green Audit Repert 2023-24 33
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Carbon Mitigation Proposals

After analyzing the historical and measured data {he followin :
proposed to make the campus carbon neutral, The Projects ¥ :)no,ed
efficiency and renewable energy. The fudher additions i, the om
increase will also give positive impact in the carbon mitigation, Qreeqn

OTTOTRACTIONS- ENERGY AU DIT
St. Joseph's College of Phanmacy %
Greenhouse Gas Mitigation through Major Ener :
g .ol gy Efﬁcwiczmojem\
3 % 'c% 0 Y gu >
%8 3| 28 | 58
S| Projects proposed % & 2| 88 | Fas
No c 3 w2 VE 5
w » o = wE3
=€ | 23¢
(KWh) | MWh |Years| B | F©3
- <
Energy Saving in Lighting by =
replacing existing 50 No's T8 :
! (40W) Lamps to 18W LED 1320001 1.32 10 0.96 96
Tube
Energy Saving by replacing ]
existing 600 No's in-efficient _‘
2 ceiling fans with Energy 21312 | 21.31 10 15.56 155.6!
Efficient Five star fans ]
\ Total 22632 | 23 10 16.5 | 165.2
BEN ALSA Repant 2023.24 3"
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OTTOTRACTIONS- ENERGY AUDIT
Energy Saving Proposal

-4

Energy Saving in Lighting by replacing existing 50 No's T3 (40W) Lamps to
' 18W LED Tube

Existing Scenario

50 numbers of T8(40 W) lamps were identified during the energy audit field
survey In the facility. During discussion with officers it is observed that the

average utility of these fittings are of 30%.

Proposed System

The existing T8 may be replaced to LED Tube of 18W in phased manner and the
savings will be of 55% (inclusive of improved light output and reduced energy

consumption)

Financial Analysis

Annual working hours (hr) f 2400
No of fittings 50
Total load (kW) 2.00
Annual Energy Consumption (kWh) 2400
Expected Annual Energy saving for replacing all 1220
fittings (kVWh) e
Cost of Power 11.48
Annual saving in Lakhs Rs (1st year) 0.15
Investment required for complete replacements [@Rs
300 per fittings](Lakhs Rs) © 0.15
Simple Pay Back (in Months) | 11.88
Green Audit Report 2023-24 35
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OTTOTRACTIONS- ENERGY AUDIT
Energy Saving Proposal e

Energy Saving by replacing existing 600 No's in-efficient ceiling fans WW
- : Energy Efficient Five star fans

—

Existing Scenario

- —

There are 800 numbers of ceiling fans installed in the facility with minimum 8 hrs
a day operation. All are conventional type and most of them are very old,

Proposed System
There is an energy saving opportunity in replace the existing fans with new five
star labelled fans, The five star labelled fans give a savings up to 30% with
| higher senvice value (air delivery/watt).

Financial Analysis

Annual working hours (hrs) 2400
Total numbers of ordinary fans 600
Total load (kW) 48.00
Annual Energy Consumption (kWh) S7600
Expected Annual Energy saving, for total 21312
replacement(kWh) i
Cost of Power (Rs) 11.47
Annual saving in Lakhs Rs (1st year) 2.44
Investment required for 3 total repiacement {Lakhs 18.00
Rs) I@3000 Rs per Fan with 50W at full speed) '

| Simple Pay Back (in Months) 88.36
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