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20.
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Executive Sumrnan'

After the Field rneasuren.rents & analysis, we present hererrn,ith intportant obscrvations

made and varions lncasures to rccluce the Energy Consumption & rlitigate the CC)1 emissions.

College consumes Energv in the lbrm of Electrical Energy used fbr various gadgets. Office &

other lacilit ies.

1. Present Energy Consumption

In the follo',ving l-ablr-. \\'e present the details of Energy Consurtrprion

Tablc no 2.1: Details of energy consumption

Sr no Farameter
Energy

consum€d,
(kwh)

co2
Emission

(MT)

TotaI 2,304 l 84

2 !laximum 0

a
-1 Minirrrurn 0.21

1 Avcrage 4,038 -).- 1

2. Energy Conservation Projec(s alread.v installed

1. Usage of STAR Ratccl i\('s iit new installations

2. Usage of LED lights at sonrc indoor locations

3. Usage of LED Lights tbr oLrtcloor lighting.

3. Key Observations

1. Usage of LED lights.

2. Usage of star rated equipmcnt.

3. Maintained a good power t'actor.

4. There are about 111 Nos o1d T-8 type fittings which need to be replaced by 20 W l,EDs.

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 88.1 %.

4
Nutan Urja Solutions, Pune

1

0

JJ/



5. Percentage of ['satg(' ol' l.F.i) l.ishting

The Collcge lras var:r.)us Tylles of Light fittings, nameiy: I-ED. IrT'L & CFL. The

percentage of Annual LED Lighting Usage to Annual Lighting reqLrirenrent u'orks oLlt to be

33.7o/..

6. Recommendatious

No Recommendation

Annual

Saving

potential,

klVh/Annum

Annual

Monetary

Gain, Rs.

I nyestnr c rr t

Requirec!.

Rs.

I'avback

pre riod,

\,l onth s

1

Replacementof iIIi'los
T-8 fittings u,rth 20\\' LED

fittings 1,665 18,3 15 71,1 5 I 47

Replace ir-tcltt o1' 161 Nos

Old Ceilins I';ans u'ith

STAR rating firns

Total

1,570 17,261 1s0 01 -t l+3

35,582 42l,l6s 112

7. Notes & Assurnptions

1. Annrial r,,,orkin-q Days-250 Nos
2. Average Rate ollllectrical l:nerq1' : I{rq i 1i- per klVh

Nutan Urja Solutions, Pune
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Abbreviations

CFL

FTL

LED

I

kw
kwh

hVA

: Compact Fluorescent Lantp

: Fluorescent 1'ubc I-iglrr

: Light Erritting l)rocle

: Voltage

: Current

: Kilo- Watt

: kilo-Watt Hour

: Active Power

o
Urja Solutions, Pune
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1. Introduction

Shri Saraswati Vidya Prasarak N'lrncial's Srnt. Padambai Kapurchandji Kotecha Mahila

Mahavidyalay is located in Bhr-rsarlal.1-hc college Provides quality highc:r ec'lttcation to the

women to equip them with modern vi*,rs uld knorvledge along with social ctltl-lll.titnrertt and to

bring them to the main stream tbr Lrurlrlrng hetter Society and stronger Natiori. 
-i-he 

coiiege u'orks

for enrichment of women thror-rgh tlLrtrliii hrghcr education fol better Socictr,-, atlrl strorlgcl

Nation.

1.1 Objectives

l. To sfudypresent level ot'Irtt.'tgr ( '|rlr'lll)rntioll

2. To Study Electrical Consumi-rtiott

3. To assess the various equipt-nent tacrlities from Energy efficiency aspect

4. To study various meastlres to rcclttcc thc Erlergy Consumption

1.2 Audit Methodology:

1. Study ofconnected load

2. Study of various Electrical paranlcicts

3. To prepare the Report rvith varioLrs linc(ln ir.Icasllres with payback analvsis

1.3 General Details of College

Table No-l.l: Details of college

Particulars

7

Head

Name of Institution

Shli Sar.rr-st'ati Vidya Prasarak Mandal's Smt. Padarnbai

l(apLn.clr an cii i Kotecha Mah i1a MahaviCyalay,

Bhusnr,i,at.

2 Srni. Pac'lan'rbai Kapurchandj i Kotecha Mahila

Mahar id.,,rrlrty ,3Q4J+M37, Parijat Chowk, Shairti

Nagar. Bhusaw'al, Maharashtra 425201

J Kavayi tri B ahin abai Chaudhari North Maharashtra

University. -Ialgaon.

N,-rtar: Urja

No

Address

Affiliation



Re Pott ott l:nerr:y Audit: Shri Saraswati Vidya Prasarali Man(lal s Silir l)athnrhr:i Krprrrchatrd_ii Kotecha Mahila Mahavidyalay. Bhusarial

2. Study tlfconnected load

ln ttris chapter, we present details of .",arious corlnccteci electrical equipment and electrica i

load

'l'able No-2.1: Location wise studv of Electrical littings in various buildings

utan Urja Solutions, Pune
8,.}t

Nc Location
FTL

(40w)

LED
tuhe

(20w) CFL
Computers

(6sw) Fan

1.5't'R.
Star'

t'ittr:tl ,\(.
1 Of fice 3 J 6 6
2 Princrpal Cabin 4 I I 2 I

3 Vice-Principal Cabin 6 I 3

1 IQAC 8 4 2 2
,5 Ofhce: Passage I -l

_ 6 1(iYnr
1 Llanteen -) J

A-21 :Ciass Room 2 2
9 ,\-20:Class Room I I
l0 A- l9:Class Roonr I I 1

lt :\- l8;Cllass Room 1 1 2

l2 ,\-17:Ciass Room ')
1

l3 \- I (r:fllass Room I I 2
14 A-l5.Class Room 1 I

15 A-1.1 :Sr.Exam Room -1 2 2
l6
11 ,,\-5 : ir. Exam Room I 1 I
18 A- 4:Class Rcom I J

I9 A-3 :Sta1f Room 2 I 2

2o A- l.A-2: Computer Sci Lab 8 2 42 8

2t
A- I 3:Ladies Cornmon
R-ocm i 1 1

22 A-6: Gyrn office 2 3 1 2
)1. A:Pa.sage +
.\A Central Library 9 t2 J t2
25 8-6 : Electronics Lab 3 J

26 B-4,B-5:Physics Lab J 4 1 5

27 B-2,B-3:Chemistry lab 4 4 4 .d*
28 B-1:Chemistry lab PG 2 -) 1 4 {}

5 4

8

2

2



Rcport Ltp lrnergy Audit: Shri Saraswati Viclya Prasarak Marrhl s Sr11. Puclatubiri Kapurchandji Kotecha Mahila Mahavidyalay. Bhtrsaurl

29 B-7: :Class Room

4(.)

41

Apart tiorn above 1oad, the college has puurp, LID street lights, CFLs and street liglits ol't

streets and grounds. IndividLral fitting r.vise load is as uncler.

Nutan Urja Solutions, Pune

1I
l

lB- 8 :Class Room30
223l B 9:Class Room

1 2 1B-10: Zoology lab3l

1 5
9

JJ

B-1i,B-12: Botany and BT
lab

23.1 B:Passage

IIC- 6:Class Room35

2Ii6 C-5 :Class R.oom

5C-,1:C1ass Roor.n I31

5I 1 1Cl-3 :Social Science Dept.

4C-2:Language Dept. 1i9
5I 4 1lLl-l:Cornm. and Mgt Dept.

I2C-7:Class Room
IC-B:Class Room 242

2+-) C-9:Class Roon-r

1 B14-5 C-10: Seminar Hall

l15I{oste I old f'loor I46

1 12t041 []ostel olcl floor 2

548 l.i:Passase

12 )4r) IlostelNew

-50 I I: Passage

451 C'Lrltur al Hall
I12 161111Total

1

4

I

8

2

8

4

12

4

6 7

113 84

9



Rcpo( on l:rcrqv Audit: Shri Saraswati Vidya Prasarak Manciai's Smt. Parinnrb.rr Krpirrclrandir Kotecha Mahila Mahavidyalay, tshusawal.

Table No 2.2: Equipmert \i,ise Connected Load

Data can l,.c rcplcscnted in tcnns of PIE chart as uil(lct'.

ffi (-eri,nr FBn

ffi.4L-Neu/ {1-5 TRi

::,: LEll 20W

&r rt

'l 
FrL40\/

ri;i aonlpiltets

I punrp { 1.5HP}

,,: LED street llghts

Figure 2.1: Distribution of connected load.

No Equipment Qty

Load,

WUnit

Load,

kw
I Ceiling Fan 161 10.5

2 AC-New (1.5 TR) l 1838

3 LED-2OW 1t3 )/)

21

2.3

1 CFL l2 0.3

5 FTL-4OW 111 40 1.4

6 Computers 84 6,: 5.5

1 pump ( 1,5HP) 0.8

8 LED street lights 1 35 0.1

Total 25.6

Nutan Urja Solutiorrs, Pune
l0
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ln this

coirsrrrlption.

3. Stutlv of Electrieal Energy Consumpfion

chapter, electricity bills

Monthly valiation in enelgy

are studied fbr the analysis of electrical energy

Table no 3.1: Summary of electricity bills

is as fol1ows.

1.Atis* f *crgy.. {:tr s' ft r lr t r c rr, .j: 1..1: i'I

rl:dx

1{}itt

tti:-i.Egi::ji

N{onth

Energr

(kwh)

.iul-20 0

Jun-20 0 i62

May-20 0

Mar-20 360

Feb-20 162

Jan-20 t6l

Dec-19 3.5l

I 
sen-te

12 I Ans-19t"

Urja Soiutions, Pune

Figure 3.1:
+

Repori ,,n Lncrgv Audil: Shri Saraslvati Vidya Prasarak Mandal's Smt. Padanrbri l...rpLu ulrrrrdii Krrtecha Mahila Maharidy'alay, Bhusarval.

No

Riil

.-\ nrou nt

llis)

1 373

aL

J ),/ )

4 Apr-20 0 -)/l

5 0

06

7 0

8 0

9 Nrrv-19 0 351

10 Oct-19 2304 24.i l3

11 11 13 11.066

561 -- I 11

Total 4038 450ttf,l



Monthlr'\ alrarion in electricity bill is as follows,

tlr.:..-f., h. , i;l -l

i:1.f5 $.F.:9 - i$:* .ii:rs

Figure 3.2: Month wise electricitl bill

Key obser-v'ations of electricity bill are as follows,

Table no 3.2: observations

Urja Soiutions. Pune

Sr no Parameter

Bill Anrount

(lts)

I 2,304 -+.-r I -.

2 3-{ I

Average ))t 3.t 57

s*
^\i1t

$$

ffis

Energl,

consurned,

(Units)

Maximum

Nlinimum

12



4. Carbon F oot printing

1. A Car5on Foot plint is defined as the Total Greenhouse Gas etnissions (CO2 er,issions),

emittecl dne to vuljorrs activities. In this we compute the emissions of Carbon-Di-Oxide, by usage

of the various iirr-nt o1- Llectrical Energy used by the College 1br pcrforrning its day to day

actir ities

2. Basis lor corrtlttttrttion o1'COz Emissions:
-l-he besi: 9l'('lie ulation fbr COz emissious dLte to Electncal I--rterSY is as under

'r I Unir(li\\httii'F.lcclricalEnergyreleases0.8KgolCOu intoailrospirere.

Basccl ou thL-.rltor,e Data we cornpute the COu emissions rvhicl-r are being leieased in to

the atmosphere b.'' tlrc Coliegc due io its Day to Day operatic-rtls

We heror itl, liruti:lt the rlerails of various forurs of Energy constintption as undcr

Table 4.1: )lorrf fr rvise Consumption of Elcctrical Energy & CO2 Emissions

Month
Energy

(k\['h)
CO2

Enrissions,
N'TT

Jul-20 0

)

J May-20

Apr-20 0

) Mar-20 (,)

6 Feb-20

Jan-20 0

Dec-19 0

9 Nov-19 0 0

10 Oct-19 0

t1 Sep-19 c

12 Aug-19 561

Total 0

No

0

Jun-20 0 0

0 0

4 0

0

0 0

1 0

8 0

2304

117 3

0

4038

l.lutan Urja Solutions, Pune
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In the following Chart \vc piescrrt ihc ['O2 emissions due to usage r)f E,ici.trieal Energy

CO2 Emission {MT}
2.00

1 8{l

1.6{)

1 r,o

u.ri,.,r"' ,-,,."'..jt 
"r-f 

-dr'*o/ J.J" J ,"""

Figurt .t.l: Month wise CO2 Emission

Urja Solutions, Pune
14
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5. Study of utilities

5.1 Study of Lighting

In the facility, the lightrng systern can be divided mainly in to palts. itrcl,rtlt llghting and

outdoor lighting. There are I tl F'fL titirngs with Electronic/ magtrctic chokcs. lll LEDs and l2

nunber of CFL lights in incloor lightrngs. There are 4 No of. Thelc arc 4 FTI lrttings with

Electronic/ magnetic chokes and 4 no of solar LED streetlights LEDs iti otrtcloor-li3htings. It is

recornmended to install the 2rl \\I LEI) Tube light littirrgs in placc ot-these olcl T-E llttirrss.

5.2 Air-conditioners

There is I no of star rated nerv AC of I .5Tr capacity.

5.3 Ceiling Fans

At building facility, there are about 161 Nos Old Ceiling Fans, which consutlecl about 65

W of Electrical Energy. It is recommended to replace these olil Fans u,ith B]-.t.. S-fAR Rated

Ceiling Fans.

5.4 Water Pumps

There is 1 no of watel punrp n'ith l.5HP capacitS'.

l5
Nutan Urja Soiutions, Pune



6. Study of usage of alternate energy

In thjs Chapier, we conrpute the percentage of Usage of Alternate/Reneivabic l:neruv to

Annual Energy Requirement of thc Collcge. The College has installed Roof T'op gi,l31- plr

System. The Installed Capaciti, ol Solar PV Plant is 20kWp.

Table 6.1: Computation of ol, [-Jsage of Alternate Energy to Annual Energi ltequirernent

Photograph oi Solar PV plant

ari

z
)ti

No Particulars Value ['rr it

k\\'h ,\nnirnr1
I Annual Energy Purchascd ll-onr MSEDCL 403 8

2 Energy Generated by Roof Top Solar PV Systcm 30.000 k\\''hi AnrtLrrtr

j % of Usage of Alternate Energy to Annual Energy Requirement 88.1 (t/
/1,

Nutan Ui'ja Soiutions, Pune
16



7" Study of usage of LED iighting

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

total load catered by LED lightin-u.

Table 7.1: Total lighting load

load 33 loarl

:{

Nutan Urja Sclutions, Pune

Load,

WUnit

Load,

4.44FTL-4OW

0.288CFL

LED lighting load

20LED tube

0.14LED street lights

2.4Total LED lighting load

7. r3Total Lighting load

No Particulars Qty
kw

1 111 40

2 12 24

1 113 2.26

2 4 35

11
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8. Energv conservation proposals

8.1 Replacement of Old T-8 FTLs with 20 \\,LF-D iittings

In the facility, there are abor"rt I I I Nos. l--8, FTL fittings with Electronic/ntagnetic

chokes. It is recommended to install the 2() \\' L-l:l) TLtbe light fittings in place of these olcl I -8
fiitrngs. In the foliowing Table. we prescnt thc srn. inus" irrr cstment required & paybach anal r,sis.

No Particulrrs Value Unit

I Pre sent Qty of T-8 iittings l]1 Nos

Energy Demand of T-E llttrns 40 Wtunit

J Energy Demand of 20 W l-l-D flttin 20 WAJnit

4 Reduction in demad 20 WAJnit

5 Average Daily Usage periori Hrs/Day

6 Daily saving in Energl", 6.66

Annual Working Da1,'s 250

Arurual E,nergy Savine possiblc 166_5 kWh/Amurn

Rate of Electrical Encruv ll Rs/kWh

I(] A nnual Mon etary savin_u I83 15 Rs/Annum

1l Cost of20 W LED Tuhc 641 RsAJnit

12 Investment required 71151 Rs lump sum

l-l Simple Payback period +t Months

Urja Solutions, Pune

2

J

kWlr/Day

l Nos
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8.2 Replacenrenf of old fans lyith STAR Ratecl fans

Dr-rring the ,,rudir. it was observed that there are 161 rto of tarrs. It is recommended to

replace these old lans with STAR Rated fans.

In thc f-ollou,ing Tablc, we present the savings, juvt-sttucnl recluircd & payback analysis.

No Particulars Value Unit

Prc'sent Qty of Old Ceiling Fan fittings I C.l Nos

2

Energy Denrand of Old Ceiling Fan

fitting 65 \Vi Unit

J Encrgy Dcnrand oi'STAR Rated Fan 52 \\iiUnit

4 Reduction rn demad 13 \\i,rUnit

5 Averagc Dai11, Usage pci icd J

6 Dailv savir-rg in Energy 6.211) 1<\\/l'./Day

Annrial \\,'0rkirrg Davs

AnnLral Encrgy Saving possible

Nos

l<\\lh,Annurn8 1569.75

9 llatc of l:lectrical Energy Rsil<Wlr

Arrn Lral N{rinettrry sar"i itg 11261.3 RsiAnnunr

1l Cost of STAR Raretl Ceiling Fan 2t14 Rs/unit

lnvesturen1 r-ec1uirecl

Simpl e Pa,vback periocl

3s0014 Rs lump surn

\4onths

Nutan Urja Solutions, Pune

1

Hrs/Day

7 254

11

10

12

13 243
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tl.3 Sunlrrari ol' Savings

3,235

No Rccommendation

I Anrrrt
I

I

I Saving

potential,

kWh/Annum

Annual

\lonetarv

(iain. Rs.

Investment

Required,

Rs.

Payback

period,

Months

Iicr-.laccntent of 1l I Nos

i-ri lirtin-qs with 20W LED

llttrncs 1,665 i8.l i5 l J1, 5 1

2

l{eplacerrent of 161 Nos

Old C ciling Fans with

S IAR raring fans 1,510 n.261 350,014 243

Total 35,592 421,765 142

Nutan Urja Sollitions, pune
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