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Executive Sumrnary

(,

The growth of cour,tries across the world is ieading to increaseC consumption ef

natural resources. There is an urgent need to establish eitvironmentai

sustainability in every actlvity rve do. In a modern economy, environmental

sustainability wiil olay a critical roie irr the very existence of an arganization.

An educational institutlon is no different. Buiit environment, especially an

educationatr institution, has a co*siderable footprini on the environrnent. Ttt"tpact

on the environment due to energy ccnSuffrption, water usage and waste

. generatron in an educational institute is promiirent" Therefore, there is an

imminent need to reduce the orreraii environmental foatprint of the institution.

As an Institution cf higher learntng, Eswar Cotrtrege of Engineering (ECE) firmllr

betrieves that there is an urgentneed to address the envlront.:nontal challenges and

improve their environmentaX footprint.

'Irue to its belief, ECE has not installed solar powered panels and maximuxll

instailed LED iights and fixtures, REST Pvt Ltd team el-icourages ECE tean'l for their

wiliingness towards green energy.

Keeping ECE work in tov'rards green energy, we reconiwrend, the followiwgtobe

taken by the competent team at ECE:

Work towads achieving carbrcln nevfualifi: INDC emphasizes creating an

additional carbon sink of 2.5 to 3 billion tonnes of COZ equivalent through

additional forest and tree cover by 2030. ECE's net carbon emission for the year

2A23r24 is >100MT COZ. ECE should focus on enerSy efficiency, renewable

energy) and carbon sequestration as tools that will enable them to offset the

present carbon emissions and achieve carbon neutraltty.

krsta,trlation of solar rooftop: Renewable energy plays a yery irnportant role in

improving the environmental footprint of an organization. By increasingthe share

of renewable energy in ECE's energy portfoliorthe overall carbon footprint of the

frrHg.* 
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coliege can be reduced. The roof area avat\abie at ECE is around 467 82 sq.ft. olr

roof top. For the avarlable ateaT roof top canbe instatrled i00'kWp of soiar FV. As

an initial step ECE could look ai installing 25kWp of solar PV which can gene{ate

40?500 uirits peryeat. Still the renewabie share wi11also reduceothe 33 AAT COZe.

for the current assessment.yea'r power consumption to reduce, roof top canbe

utilized for soiar power to install.

&rcrnease the operut:wtg power faotor: Fresently, based on the energy biils, it is

understood that the institution maintai*s a power factor of 0"85. Since the

institution pays electricity bills for the KVAF{ consumed, the lower the power

factor, higher is the energy blll for the same KWI{ consumption" It is

reconlmended to instalL capacitor banks to imprcve the power fectar and save

energy biil. ECE can save up to Ks. 20,000 per month.

Improve energy efficiency of the college: It is recornmended to ada'pt latest energy

efficient technotrogies for reducing energ)r consumption in fans, iightrng, awd. atr

conditioners" We i:ecornlrlend the foiiowing projects to }:e implemented at the

earliest:

e Replace conventional,TSW ceiling fans with energy efficient BLIIC fans of 30W

o Install air conditioners energy savers to save energy in split afu condriiollers

e Replace all conventianal lamps &,tube lights with trED lamps & fixtures

L
k*ffih6,l{iini$s
Esr\rAR 

-tlllll,,T;i*';

6l$)ilgrl
t



L

Carban Footpnnt, awd Emergy Audit

Eswar College cf Engineering (ECE) ar,-d RES? Pvt l,ta erc w'or$ing togetirer to

identify opportunities for improven'rent in energy efficiency awd carban reduction.

This report highlights all the potential proposais for irnprorrement through the

audit and analysis of the data provided by ECE for lighting, air conditionir,g,

ceiling fans, and biogas potential.

The report also details the carbon emissions from college operations. For carbon

emissions, scope I and scope 2 emissions are ca\culated. frorn the data submitted

by ECE. The report emphasizes the GHG emission red*ction potential possible

through a reductton in power consumption.

Submission of Docurnents

"Carbon footprint and energy audit at ECE was caried, out with the help of data

submitteC by ECE tea:n',. ECE team was responsibie for collectrreg ail the irecessery

data and submitting the reler,,ant documents to R.XST Fvt Ltcl for the study"

Note

Carbanfootprint and energy audit arc based.cn the data provided 'ny flCE team

and discussions the RflST Pvt trtdteamhadw*b ECE team. The scope of the sterdy

does not include the exciusir,,e verific ation of various reguiatory requirements

related to environ mewtal sustainai:ility.

REST Pvt Ltd has the right to recall th.e study it it finds ta) mator violation irT

meeting tire environinentai regulatary requirerrrents by tlte trocatian and (b)

occurrence of rnajor acotdents, leading to signiticent dam-age tc ecoiog,v and

environrnent.
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DG Set Stack

h:rstallation of stack as per florms

Every Organization urill L",e rrluipperi rvith a bnckup pow€r or powrlr.generatinq

do:ui'cs iii thu al:suiiuc trf iioriii;il porvcr srippiy. ,ir stiiuk of i'eftr,-rnairiu liei5,lii lrc

consti'ucteei to the DG sets to ciiminate the smeke ancl the gases frorn the DLI sets.

Diesel Generator exhaust stack height should be increased to as per the belorv

raL:ulation.

Exhaust stack height: In order to dispose exhaust above building height, minirnum

exhaust stack height should be, as per latest CPCB/ local polh"rtion control board

L l1{fltms

For DG set below 8OO kW

!l - I" +- Il ? -- ^.,1-\r4I-l - tl I L/.4 j\ \I\Yri

Where H = height of exhaust stack h = height of building"

For DG set above 800 kW - Minimum 30 meter

In case building height is more than 3O meter

Stack Height = Building height * minimurn 6 meter.

Note: Exhaust stack height should be considered of maxrmurw value of the above"

SlPage



Opportunities for improventent

As apartof the overall environrnentaltmprovement study atECLrcafuonfootprint

calculatians were also carried out. The objective of calcu?ltrng the carbon

footprint of the camplrs is find the present level of ei"nissions from cafilrpus

operation and what initiatives that tlne ECE can take to offset the emissions. tsy

offsetting the ernissions, the coliege canbecarae carllart'*eutral in the future by

adaptir,.g energy efficieirt processes, increase in renewable energy share and tree

plantation.

t Carbon footprint calculations :

To lrelp delineate direct andtn irect ernissicn scurces, improve transparency, a*d

provide utility for different types af arganizations and C,ifierent types of climate

policies andbusiness goals, three "scopes" (scope 1, scope 2, and scope 3) are

defined for GHG accou.nting andreporling purposes.

For calculatrng carboru footprint of the ca.mpus, Scope tr & Scope 2 emissions are

being considered. Since day scholars use coilege provided, transportation and

hostelers stay in campvs) Scope 7 anC Scope 2 are the highest coirtributor to

overatrl enrissioi'rs. For this reason, Scope 3 is not being calculated.

Scope 1: l)irect GHG Emissions

Direct GHG emissions occur froi'n sources that arc owiied or ccntroiled by the

institution, for exarcp1e, einissions trom comlrustion in olrrned or controXled DG

sets, canteen, vehicles, etc.l emissior.rs from chemical pradwction in owned or

controiled process equipment. Direct COZ emissions from the combustion cf

lriornass shaltr not be inci-r-lded in scope 1 bst reported separately.

L
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ECE Scope tr emissions far 2023-24:

Sources of Scope 1 emissions in ECE:

1) Diesel used for college-owmedtransportation includ.ing Diesel consun:rption

for the generator ,4grh}}litres 
s

2) LPG used for camteen:200 cyiinders/year

Scope- t Emissions

Total Scope-1 emissions for ECE = 1,20.48tons (for year 2023-24)

Se*p*-1" emissi*ns

, iPS Cani*sn m Lri*sel $ Iiltit:l Triins**rt;ti*i'i

Scope Z:Electrtcity Indirect GHG Emissions

Scope 2 accounts for GFIG emissioi:s from the generation of purchased eiectricity

consurned by ECE is 1tr09i3 anits. I\erchased electriciry is defined as electriciqz

tliat is purchased oi' othei"wise brought into the orgairrzaiiora| boundary of the

L,

ll):ro+

S.no Fuel Type Description

Activit3z

data tlnits

COZ eq. emissions

(Tons)

1 LPG Canteen / MT 6

2 Diesel & Petro1 Transportation 43.2 KL 774.48
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institution. Scope 2 emissions physically occur at the facility where electricity ls

generated. '

ECE Scope 2 emissions for 2A23-24:T,iectricity purchased from grid is 110913

units. r

Scope-2 Emissions

Electricity Purchased from grid 84.6 i'zIT COZ eq.

Scope-1 124.48 MT Co2 eq

Scope-2 84.6 MT Co2 eq

Total 205.09 MT Co2 eq

T*tmi ernissi+r":s

irnnr- i * lrr.rc"-)

T,!i!a

L

Reduction CO2 frorn plants 1.638 tons CO2
Reduction CO2 from Solar power 0 tons CO2

Totai Emissions
Offset/Avoided

ennissions
Net

Ernissions

205.09 1.638 203.46
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Develop a rcadffihp to im.grease confr[bution of renewable effiorgr in tlte oxrerall

enelsr consumlrtion

To lrave a continued focus on increasing reneltable energy stlltzation to X00%

.wlrich rvill also lead io reduction in GFIG emissions, it is sraggested to develop a

detailed roadmap on BJ utrhzation The road *tap should braadly ieature ttre

following aspects

c Renewable energy potentialof ECE andth' maximur-n offset that canbe achieveC

at ECE

o Percentage substitution with renewabie energy that ECE wants to achieve in a
" 

specified tinte frame

IGy tasks that nwdto be executed to achieve the renewable enersr target

" Specific iinancial break up for each of the projects highiighting the arnou"mt

reqr-tfued, avallable anci the utllizatiom status as av:. date

o A regular review mechanism to ensure progress along the iines of the roadmap

should be frarned

o The roadmap should also highlight important milestones,/key tasks, anticipated

[u
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Rpnewable enerry rco,Amap should be used as a baw to frame GHG emissiotu
' trcductlorltaryet {

It is sug;ested to use the developeC rewewable energy roadrr,ap to correlate the

GHG reduction that each of the renewable energy project $'ri11 achieve. This

appraach will provide abase to set targets tor reduction in GHG en"rissions. The

action planfor renewable energy wiil shouider the action plar:rfor GHG ernissions

reduction and work towards achieving carban neutrality.

Explorne the opfion of other onsite and offsite ronewable energr projects

The renen abie energy field has been witnessing tr,a{Ly private investors due its

increaseci market dermand and attractive policies in many states. There are

Renervable Energy Independent Power Producers (RE {PFs) who have instalied R.E

based power plants iike wind,, sr-nall hydro and soiar PV.

ECE can consider havtrtg a lang-term power purchase agreement with tllese RE

IPPs in purchasing fixed quantity of power for a pericd of 5 to i0 years.

"Evolve a system to rncnitor the iinplernentatian of various GHG mitigation

opportunities ECE has am actronplanto reduce its GHG emissions. ECE should also

evolve a system to monitor ttrre implementation of various GFIG mitigation

opportunities. it is recomrnencied to use a Ga*tt chavt to rmrk ourt the acttan pLan

for the activities awd wack its implementatton. Gantt chart wili serwe as en

exceilent way to instantly monitor and comprehenct ail diftei"ent tasks in one place

wlrich would ease tracking of imptrementation.

a-alcuietiLon for Installafion of 25 kW of Solar PV in ECE campus

Renewable energy i.s one of the irnpartant steps to be taken up by the college to

redrtce their overall carbon footprint. Based- on the detaiis providecl by ECE team,

The roof area avallable at ECE is araund 46782 sq.ft. on roof top. For the avallable

area, roof top can be installed 100 kWp of solar PV. As an inttial step ECE could

look at installing 2SkWp of solar FV which can genc-yate 40,500 units per yeer.

Stiil the renew-able share will also reduce the 33 S4T' COZe. For the current

QJ- - orSlE
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assessment year power consumption to reduce, roof top can be utilized for solar

polil,er to install.

RESCO model for solar rooftop installation: 
o

A Renewable Energy Service Comparry (RESCO) is an ESCO Energy service

company which provides ellergy to tlie c,*:rllsulners lrom renewable ener3ry

sources. RESCO or BOOT model is about pay as Jti consume the electrici4'.

r Solar Pourer Plant is ou,,ned $r the RESCO or Energy Company

r Customer must sign a Folter purchase Agreement {PPA) with actuai inve.st{-'}r at

mufualiy agreed tariff and tenure

t Custorner arrly pays for electricity consumecl

r RESCO developer is responsitrie tbr its annu;rl operatiotrs & rnriintenance (CI&M)

r The RESe L=) gets the krenefit bv sellin"q the surplus power generated to the DISCLIN,I

i
t

*

t.

t" Cuslom€r
Poyon per vah
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solor powar
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Energr Efficiency

Annual energy consumption of ECE campus is 1i0913 units. There arc major

blocks in the carnpuswhich consumes energy for their operat{on. Major energy

consumers are:

1. Far'ls

2. Air conditioners

3. Lighting

u Roplacelnent of C-onventionaX Ceili&g Fafls with Eneryy Efficient BE,DC Fans

- During the Energy Audit at ECE, a detalled study was cawied out to identify the

potential for rcplacing the existing ceiling fans with BLDC super fans. There is

i 30kW power consumption by 400 fans operuting in ECIE campus.

instead of conventionai ceiiing fans, latest technology tstCC fans which consume

on11, 3OW can be instalied in the newiy constructed buiiding. A brushtess DC

(BLDC) motor is a synchronous etrectric mctor powereci by direct-currerrt (DC)

electricity and having an eiectronic commutation system, ratlter ihan a

mecnanrcal con-imutator and bmshes. A BLDC motor h"as an external armature

caiied the stator, and avt internal awmatttre call.ed the rotor" The rotor can usuaily

be a perntanent magnet. Typical BLDC rnotar-based ceiiing fan nas riruch n etter

- efficieircy and exceilei'it ccnstartt RPM control as it operates out of fixed DC

vcltage. The proposed BLDC motor andthe controi electronics operate out of 24Y

DC through an SMPS kavi*g input AC which can vary from gOV to 27AY.
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TLte operational biock diagram of a BLDC motor is as follows:

L

f

$$

With the replacement of existing ceiling fans with Super Fans the energy

(r.r?'lslrnlnlirryr is likelw ln re,Jrrce hrr i.E9^ ner fivlrrre t-nnsi,leri no 1OO fans heirro

replaced rvith super-efficient BLIIC fans, 3.50 kW canbe sal'ed. Considering the

average operating hours to be 2000 and unit cost as Rs.

Q il Ih.'rnlnrrlnfinl.r{ erp.rc fnllnrrrc'u.v, rr

Trrtal Fi-"]1,'er eonsrr.mptian try fans in eolleger : 400 x 75W = 3i-1k\,1r

No" *f ians considered for calcuiati*ir

ctrrangeJ

1rlB {Firsi cycle rrf

[],',' :
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Energy consumption per fan

Total energy consurnption of fans 75W X 100 fans =7.5kW

tr

75W

Super-efficient BLDC fans energy consumption: 30 W

Savings from 75W to 30 W : GC%

t

Total sa-vings in fans energy consumption : 60% of 7.5kW = 4.5 kW

Savings peryear : 4.5kW x 2000 hrs X Rs. 9.O/unit

: Rs. Ll.8t Lakhs

Investment : fu. 2,50,000

: 37 r'nonths

Annual emission reduction potential in case of repiacing 5Ao/o fans : 6&4T C02

Install,{ir conditioners enerEy saver for spitrt air conditio$ers:

Present status: As per t1ne data obtained from ECE tearn, tTre campus has majorly

installed ACs 11 nos af capactty 5.2 kW power"

Recornrnendationl.

We recommend installing "Airtron", all energy saver that can be installed at every

individual unit of AC. The Airtron is the world's most advanced AC SAVER, with

all the controls of a Frecision AC. The Airtron's duai serlsors reference the Room

and Co1L& Ambient Temp, and uses complex, mutrtiple algorithms in a "closed-

loop circuit" to reduce the Compressor Run-Time, tc ensure the high savings rvhile

mai*tarntrg and displayry:g the Set ternperatttye accLffately. The Airtron is

Yragrammable for geographtcal,locatton and climate and ad,apts automatically to

changes in season and. arubient conditions.

This unique device has been cieveioped on Fatent-Published technology and

appraved by leadtng MNC'S, PSU'S and Gavt Departn,ents" ?he Airtron is

vaTidated by EESL (Energy Efficiency Services {,tci.}, &{inistry of Fow"er,

Governruent of India rfor 44% savings. The Airtro*hasbeenvalidatedon al1AC's-

rt ,.t.l$
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Inverters, 5 Star, Splits, Multi-Spiits, Packages, ducts, W'indows, Cassettes from 1.0

- 2A.A TR, LG ltd, VideoconLtdrTata Comrnunications rL,&TrNesttre, Ashok tr eyla*d

etc. The AIRTRON comes with a Rernote for sefting the Room Temperature, attd tn

a Non-Flammable Palycarbonate Enclosure, with SMPS Porver Spfply, to tolerate

rv ide \roltage and Current {,uctLlations, Surges, Spikes anci Sags"

in our case, Airtron instailation can reduce the energy consunlption of each

fixtnre by 75o/o on a conselvative basis. For a total energy consumption, for air

conditioners, as 20 units per hour, 3 units per leou.r can be saveC. it is

recommended to instail Airtron energy saver in a pbase wise nmnner preferabiy

in the batches of 10 units.

Saving Calcwlation: Considering the operating hours to be 2000 a*dun'rt cost as

Rs 9.0/-.

e Monetary arunual savings : Rs 45r0A0/ -

e, Totai inrrestment : Rs 80,000/-

o ?ayback period : 22 nionths (2 years)

Annuai emission reduction potential: 4.92 MT CCZ

t
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Replacement of conventiona,l tube lights with LED lamps

As per the data submittedrthe total number of allthe lightingtubs & fixtures
installed are

Power distribution from l-ishtinq lr
Total wattaqe

1". Norrnal bulbs 0 2A 0 watts

2. LED bulbs 50 15 750 watts

3. Normalfixtures 300 40 12000 watts

4. LED fixtures 120 ?rr 2404 watts
Total load 4C 1E

iJ. IJ KW

Llnder failure replacement poiica,, all the fiatmai fixtures & lamps cawbe cha*ged

in the first year.

The canrpus shoulci be keen in harnessing ttrte day lighting avaitrable thereby

reducing the use of arttitctai iighting. Based on the accLlpancy, monitoi'ing should

be ensured to reduce excessi.ve consumpticn of energy.

fulajor savings in energy through iigl'rting fixtures canbe achieved by replacing

all tire abave existing fixtures with LED's rileetiiag the required LLIX leveis. The

LED's being less energy corlsliirring while ruarntainrng the equivalent lux is the

more sus*.ainabie option. The repiacement of lighting fixtu.res strrouici be done as

per faiiure rcptracement policy i.e. change the o1d fixture with LED wheu it fails

Advantages of LED

o Lowei: energy consumption: The energy cot'lsurnpti.on of LEDs is low when

compared- to the other conventional sources for the salne amount of Lunien output.

Performance camparisor, of difierent type lights

t
{
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* Fligh S/? raito: LEDs have irigher scatopic/photopic ratio (S/F ratio). The eye iras

two primary light sensing cel1s called rods and cones - cones functicn in day iight

a*d process visual tniormation whereas rods function in night light. The cone

domrnated vision is catrlecl photopic a*d tbe rod dominated vision is called

scotopic. The S1P ratio rndicates the lfieasure of lighi tliat excites rods corr,pared

. to the light that excites cones. {n ofTice envi.ronments, iilumination is more

effective if the S/P ratio is high as it is $naet scotopic region. i,EDs ltence ate

iclealiy suited for these apphcatrons as tlTey have a high S/F ratia.

* Isnger Xife'time: LEDs have ionger life time of around i,00,0CI0 iiours" This is

equivalent to l lyears of continuous cperation or 22 years of 50% operation.

c Grca,ter durability andrcliabtlity" As LEDs are solid-state dewces and uses semi-

conductormaterial;they arcsturdier thanconventionalsources thatuse filaments

or glass. LEDs can also withstand shock, extreme temperatures and wbration as

' they don'thave fuaglle matefials as components.

. Good C.olour Rendering llldex (CRI): The colour rendering index, i.e., measure of

alightsources' abllityta show objects as perceivedunder sunlight is high for LEDs.

t

The CRI of natural sunlight is 100 and LEDs offer CRI of 80 and above.

2ftj Fxs*

Type of l-amp Lurrl*nlWatt LT(E Life hs*ns

lHetalHaNide

!arnps
bb- l-uL)

:"#,*GS-1?,S0.*.

o Faster switching: LED lights rcach its brightness instantly upon switching andcan

frequently be switchedon/off without rcductngthe aperational life expectancy.

4
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LED offers more focused light and reduced glare. Moreover, it does not contain

pollutants iike merclrry. LED technoiogy is lTighiy campattble fur solar lighting as

low-voltage power supply is enough for LED illumination.

L

o

Addttional recommendations :

F Solar power plant capacity should be increased so that rt fulfils at least 7Oo/a of
the electricity requirements.

l Eco-friendly paratneters should be inctrr.lded in the purchase of articles and
goods for the coltrege campus.

F Installation of sensor-based electrification items like fa:rs, iights etc., can sa\re

electricity.

l The awareness skrould be vnade alnafig t'ne {acwhy, students and ather
employees regerdt*g clean Development Mechanism to reduce consumption
of electricity and natural resources.

} It is suggested to instail water meter near trtbe weli so as to record eacb day
demand. This wiil help in assessment and recuction of waier consumption in
and aiso saving cost of energy consurred.
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Conclusion

L

ECE has initiated few energy efficiency activities in their 
"uraprl. 

While REST F\4

Ltd appreciates the ECE team for their efforts, we rrould like to ernphasize that

opporlunity exists further yeduce the energy cot'lsumption. installation of

reriewable energy is to be given major focus. RESCO rnodel (long term) ca* be

adopted tc install renewable energy without upfront captta! investment. We in

REST Plt Ltd are sure that all the recommendations nl-ntioned in the report wili

be irnplernented by ECE team aytd the overall environmental perf'orn:rafice of the

camplrs will be tmpraved,.

,F ** **
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