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Executive Summarv

1.
Replacement W Fan

1,83,759 n,42,A29 57,33,335to 28 W BLDC Fan

Totai 1,93,759 17,42,A29 57,33,335 39

Lighting -
Sonte af Existing lighting for classes and offices me of non:efficient TS of 40 W and they are
degraded by the period of usage" So, we can replace that efficient LED lights. EnergSr and
cost savings can be achieved through installation of tube lights.

BLDC Fans -
lnstitute can install BLDC Fans instead of conventional fan that can he save energy and
subsequent effects of- comfort cooling's can be achievetl through this measure.

Green Audit -

Ciubon dioxide genoration of campus due to usage electricity and other nrodes like transport
as vBry nruch catered by following means like usage of 405 kWp solar Fv plaiit in the
callipl-ts, usage of suiar waier iieater for iiosiel preinise:s fur warsr ireaiing, usage of srlail
amount of rain water harvesting ancl Sewage treatment plant in the campus. Also, there are
multiple number of trees in the Institute campus which are plantecl by tnstitute or naturally
cultivated. So, there is very less chance of COz emission in Instinr6 tacitity.

3lPage

a

I

I Sr'. No Pitt'ittttr.'ter
Et:ergv

Sur ings

rkWh r

Cost sl,t irtg

i'lts. I

I rt r,c sl.fiterr t

( I(s. r

['a1'hack

prcriod

t \'lunth.r)l__

r
I

t
t

$

t

t

I

I

39



Enerry Audit & Green Audit Report - Shri Vitthal Education and Research Institute (SVERI)

Abbreviations

Eff
Hr
K CaI

klvh
ft{T',

Kg
HP
LP
T2

Ti
MW
TPH
AT

MD
CD
AMD
PC

PT

TOD
VSD
DBT
WBT
RH
TR

KSr
KVA
KVAr
PF

- Efficiency
- Hour
= Kilo Calories
- Kilo Watt H*ur
- Metrie Ton
- Kilogram
- High Pressure

- Low Pressure

- Temperarure Final
- Ambient Temperature

- Mega watt
- Tones perhour
- Temperature Difference
- Maximum Demand

- Contract Demand

- Actual maximum Demand
- Powder Coating
- Pre-Treatment Line
- Time of Day tariff
- Variable Speed Drive
- Dry Bulb Temperature

- Wet Bulb temperature
- Relative Humidity
- Tons of refrigeration
- Kilo Watts

- Kilo Volt Ampere
- Kilo Yolt Ampere Reactive

- Powet Factor

.+l



Bnergr-Audit & Green Audit Report - Slri virthal Educarion amd Research instirute (svEpi)

iltaulpter H

ElecfriciE"li BifI ;{malysis

shree vitthal Education & Research Institrre has ttre following details trx esntract withMSEDCL.

Consumer no - 337019052100

Cannected Load - 460 kW

Contract demand - 40g kVA

Tariff - 145-HT VIII - B

Meter no - 055- XB4SZZA3

Connected Solar plant - 400kVf.

Unir Rate _ 9.49 InrlkVAh

we have srrrdied you MSEDCL bills from April 202a- Feb zazl during this, following hasbeen the trend of bills for rhe imported energy from MSEDCL: _

5t

1lkv 50Hz Supply

Pumping

MBA Coltege

Dlploma Celtege

C*llegr

Slep down ffansfornier

11kV/415 V

Eagineering
College

Staft
Quarter

Boys l{ostcl

Girls Hostel

Workshop I

Workshop II
Diplorna Wortahop

Water
System
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Contract Demand

Billed Demand

KVA

KVA

408

204

408

201

0.995

408

204

0.994

192

5833s

Billed PF

Biiied toID

Energv Consumed

KVA

kwh

kwh

kwh

kvAh

0.997

204

4s985

t94

s7862

Solar Units

Adjusted Units

KVAH

kYArh lag

kVArh lead

Demand Charges

lYheeling

Energy Charges

TOD EC

FAC

Electricity duty

Tax

26618

t9367

46(:7tt

l2l5

2180

79.764

0

57862

r2s90

45745

58453

t7s5

4880

79,764

34,766

4,43^727

-10.386

61755.75

1,29,02L

9,234

^t524A

7,30,641

kVArh

kVArh

{

t

{
{
{
{

{

14,',i rg

r.87.860

57942

1 182

4802

79,764
N4 l FFJJ, I))

5,61.261

-12,2735,965

23434.07

65,465

3.496

-10910

680s5

7,24,291

7.852

Pf incentive

Total BiIl 3,69,792

-2A71s

7,03,292

7!Page

Unit hf,ar"Zti
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Observation & comments -
U Power f,aclor Basics

ln all industrial electrical distribution systems, the major loads are resistive and in<luctive.
Resistive loads are incandescent lighting and resistance heating. In case of pure resistive
loads, the voltage (V), current (l), resrstance (R) relatrons are linearly related, i.e., = I x R
and Por*rer {kW) = Y x I. Typical inducrjve loads are A.C. Motors, induction furnaces,
transformers and ballast-type lighting. Incluctive loads require fw,o kinds of power: a)active (or working) power to perfonn the work and h) reactive power to create anri
maintain electro-ms_gnetie fields. Aetive= Frlwcr is mea_s+rrerd in k\V (Kilo WaJts,). Reaetive
power is measured in kvAr (Kilo vort-Arnperes Reactive).

irtlil '-tq

t,{i /,. (

i iir.'t;l'r,rirl 
]

PFrt(IYr@$ S
,(vA

o

Monthlv Powpr Factor -

Feb-21

Jan-21

Dec-20

Nov-20

Oct-20

Sep-20

Aug-20

Jut-ZS

Jun-20

May-20

Apr-20

0.992

0"9e5

0.988

0.99

0.988

0.987

0.99

il.9q3

0.994

0.99

0.997

F+lver faetar is rnaintained to unity in reqrc,ctive moa*r

il) Enerry Comsumptiun -
Institute has following energy consumption pattern -

10 lPnse

Porvcr facter



Energr Audit & Green Audit Report - shri vitthat Filucation and Research Instirute (svERI)

Solar
Generation 51,446 47,090 47,g}g 49,247 42,4# M,A$(kwh)
Soiar Units

trport (k\\ih)
tntporr (kwh)

Adjusted
(k'vvlr)

Bank
lkWhl

fotal Energr
(-'onsrlmptioa

(kwh)
Energr

consumption
per day
(kwh)

46,651 H. 48

22,149 27,319
30.725 21,085 27.990 29,445 2l,2Dg 23,793
20.929 24,023 23,090 22,449 24,670 21,00g

17.099 16,051 75.626 17J60 14.173

l'0692 
96,939 gs,ooo 7r.rgl 6i,733

25.301 27.240

r8,168 r9.656

40.115

J:i.693
14.735

l,22,gl
7

18.143 16.628

59.713 54,733 53,010 47,915

41,649 44,029 42,ggg 4l,2,qo 45,g0g 41,261 4?,(f83 50,631 48,5_{6 47,,1%

1,375 l,4gl 1J75 1,519 1,633 1,679

tllPage

Nov.20



Chapter II
Study of Power Quality

We shall be discussing each pararneter one by one for the meter.

l. Yoltaqe

The voltage has been recorded for all intervals; the voltage can be represented as follows:-

Maximum 4l.2.4

+.s4
-_-__________-______J_..;

MEni:ptum

Average

t).r4 fi,2 fi.06 0.i2 0.2

422.92

0*G8

4r8.09240.7 5 243.62 243.30 3,98 4r9.36

Observations and Remarks -

Staqqlauds Refered -
HN50160 * Voltage Flucruation within l\utb is alloweci.

t /.r-,-- *Ja. t-urrcfll

cr*IilJu*en recorded in all the phases including neutral Current. It can be shown as per the table
and graph below.

Maximum

Nlinimum A I I 0

Average tzt.9t 103.718 100.98 33.02

Gbservations and Cornments -

Current is driven by the load. This paramete.r has no limit and is based upon the
requireinent af the lnstitute.

seen to be uormal in all the phases. The mean voltage is set at243.62 V or 419.36 Y
Neutral to Ground voltage is 3.98 V for average value
Yoltage is

12 lPage

rnls Yrnrs Vrnm nlls

ph-n BN ph-n NG ph-ph )'B ph-plr

Crrrtnt R Avg. ('urt't'ttt l' ,\rg. Cltirrenl ll Current N Avg,r\r'g.

50

0
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-{. Frequencv -
Frequency of the network is being monitored in this logging session. The summary can be shared asfollows

Hz

Minimum

Average

HZ

Hz

1. Pqwer-

-iit this sectirn we shall riiscuss the pnwer fuawrr L:y ilie load. Au=iive reactiv-e airel apparent pr:wer irasbe*n tec$frJed turd suinitiarisecl a* [rekrw::

-tt=tive Fuwer tluring soiar Fiant is pr$during ele*trieity; {Time: 07;52;ii{i ABI tfi {}5:fi2:iftiFM)

Active Power

kw

klv

kw

74.50

0.5

44.84

72.5

0.5

41.32

68.5

fl{

41.77

214.s

t{

t27.803

\t'tive Power During Solar Plant is not producing electricity: (Time:0S:03:00pM to07:Str:00 AM)

Ir4aximum 1t<

18.fr;l

28.;<

1E 1"

78

46,82

13 t

The rule states that allowrtble timit of neutral curcent of l0%o of loa4 c,urrent. Tlte presentdemand does not comply with this standard

Neutral t oad current allowabre less than 10go of leiad currenl

Refercnee Standards -

ObservatioRs and Remarks -

Frequency is narmal and is within tolerance af +-ZVa

Els 50160- Mean Value of fundamental measured ever I0s +/- 2Vc for 9g-5Vo

Standards Ref"erred -

Active Power
&{inirnuru klV 13.03

Irrer;uenc.r, Avg

Phase I' Pltasc lt -l otal

ffi
50.16

49.83

50.01

Average

Il Phase

_I
I

._t
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A'verage kW tg.6g 15.15 I3.I I 46.91

5. Enersv -

-_
As seen in the power section, the ener-Ev that has Lreen consurned over 24 hours can be stated as follows
N-o Load Condition: (1 IlffifiAZD

Energy consumption During solar Fiant is off:{Time; oslii3:fi{iFM to {}7151:tr0 AMi

Kwh

R Phase

261.+85

Y Phirse

;1+.37C

B Phase

1.35.95

Totrl

6tu t.5:.i

Energy consumption During solar Plant ison:(Time: 07:52:00 AM to 05:02:00pM)

Kwh

'R Phase

398.660

Y Phase

362.860

B Phtr"se

364.355

Tofal

I125.b9

6. Harnrcnics: -

-r*rl 
harmonics are being monitored and recorded in this instrument. The summary can be as given

\{ax 7o

.\{in ?o

Avg. %

56.19

0.75

r.36

0.62

i.53

170.31

0.88

1.93

3?7.67

*.a]
140.0s

5.t7

16.19

r31.82

-3.4t

12.34

233.s5

t "25

23.29

327.67

+i.6

122.02

14lIlage

0bservati ons and Rernarks -

SectiAs rnentroned n the currentprevlously theoo, wEI drawn thepq oad IS ASby
the oft the

Sbservations and Remarks -

The energy cGn sumed by the plant is normal as per the iequirement"

?'oftagr
Cen-ffn{

Ft Fhase l'h*re S Phsse
N fltrrase

128.73 258.61

ioad.



Observations and Remarks -

Voltage Harmonics -
- Voltage Harmonics are within tolerable limits of SVo,Individual Harmonic distortion

is within 3 Vo.

- Neutral voltage harmonics are 140.05 7o, this is due to the presence of non-linear

loads & lack of earthing.
Cunent Harrnonics --

, Current Harmonics are not within tolerable limits ofl 3'd& 5ft harmonics 5V('

- The individual harmonic distortions are not within the tolerance of 7Vo as given by

the siandatds.
- Neutral Harmonics are high with average of 140.05G/o. andmaxirnum is32l -67Vo

Recommendation -
To reduce the effects oi harmonics on the system by harmonic filters are

recoErmended.

Standard Referred - IEEE 519

Energy Audit & Green Audit Report - sh'i vitthal Education and Research Institute (svERr)

S sfo tions

---: Sunlnary of the observations made in this chapter can be shared as per the individual paramercrs are as follows -

D Yoitage -
Voltage is seen to be normal and within specifie<l limits however Neutral to Ground voltage is 2 V for

average value.

e Current -
L+ad. current is subject to requircsne-nts of the piant ar.C will fluctuate a:l per the lcad

o Power -
Power is sinrilar to curretlt as the required power is drawn by the itlad'

c Frequency-
Frequency is seen to be normal"

n Voltage Harmonics -
Voltage Harnronics ,rre not within tolerahle-. lim-its r.tf 5 ,Va,Individr:al Har.nonic di-stortion is uiitl'rin 3

%.Neutral yoltage harrnonics are 140.05 Vo, antl this is due to the presence of non-linear loads &

lack of earthing.

r Cuuent Harmonics -
Current Harmonics are not within tolerable timits of 3'd& 5ft harmonics 5Va. The individual

harrnonic clistortions are not witiun the tole.rance of =tVo as given by the standartls- I\eutral

Harmonics ate high with average of L4A.$5?a, and maximum is 327.67Vc
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Chapter'III
Connected Load

Energy Mix -
Feeder wise energy distribution in the institute campus is as tbllows -

I

,

3

Girls Hosfel 02 1,5 406 2.03

Boys Hostei 02 I,bZ 406 2.36 0.9

Boys Hostel0l 2,22 425 3.38

4 Bcys Hostel S3 0.81 Aa", i.ti9 0.9

5 Girls Hostel 0l &3 3.77 0.9

I
U Street Light 1ltl <n n.1LV.JL *LJ 28,18 0.9

7

I

Pharmacy 32.43 423 48 0.94

Engineering 90.9 42{) 134 il.95

Energy Mix
{ii X}i:,. B, S,, Chtsl{osrel01&3

Street Light
13cla

Enggineering
6AVa

Phzurnacy

21%

I Girls Hostel02 r Boys Hostel02

. Girls Hostel 01&3 " Street Light

c Boys Hostel0i

r Pharnrac-v

,* Boys Hostel03

r Enggineering

age

Sr.No. Feeder Power
(kw)

Voltage
(v)

Current Power
(A) Factor

?.& 4?.r

I
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Funrlrs *

'-'#i:-sE+ 
1&'ater Mi:trx {Jl

\Yaste Water Motor. 02

gu..w*U 
1

Burcrvell 2

rriurricipai Weii Puirrp

Eoys Htistel

\\i a tcr -{Lr pprl,v- gn g { h:i sti rute

fiirls Hosrel
-[] 

ii ;irm ac;r, in o 
-,rf-ot*

ii U.Mineral Funrp

STP Air Blower

S I'P Siilrmersii:le Fump

STF'Scrubhcr Purnp

Power
(klY)
J-JY

1.65

e"345

9.052

ru.6

1)4

3.42

6.03
4 1{-\

3.69

4.22

0.63
I "tni.J.'

Curnent
(A)

4- 1{

3.s

15.47

15

zd.+ I

:5.94

8.5?

10,38
fiet,7,*ro

6.7

12.6

1.37

'? 0rJ.7 I

Power
Factor

ai i]

0.q

0.84

0.85
t\ 

^11U.5J 1

0._9q4

cl.71q

0.78
11 -l{n

0.791

0.812

0.99
na<L'" L,.'

Voltage
{v)
4]}'7

122

4ii
410

+1U

411

4lcr

418
.{1{)+ it]

409

409

1$1
,4n")+wla

E:rergy Sa*ings -

Replacement of existing fans to efficient brushless Direct current fans

ProposedFan:BlDC 28 W fan
Descripti+n:

Finish Metallic
Sweep (mrn) j20A

Power {W) 28
RFM -1(]1,|

Air l=)eirvery elMIVt (rn^jimin) ?4$
Perver fa+tor t].${l
Service value (CMM^M) ft6
MRP 3r45

Savings Calculation:
f) Institute fans -

Operational hours of 8 during working ancl 300 days of operation is considered tor the
Institute.

No of
Existi

ng
Fans

Wafta
ge

ofFan
(!v)

Total Energy
Consumpi

(}u

(kwh)

No
of

Day
s

Operati
Dg

(Hr)

BLD
C

Fan
(wi

.r*T*k 'u:,,*
(kiilh) (k!vh)

Cost Investm
Savings ent
(Rs) (Rs)

Paybec
k

Period
(tvlonth

s)
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1262 70 8 300 2,12,016 2g g4,g06
39

il) Hostel fans -
operational hours of l2during non-working and 330 days of occupancy is consicleredfor the Institute.

70 t? 330 94.248 28 3?,699 5,36,0 17.64,34
82s9 39

Saving Summary:

Replacement of 100V/ Fan
to 28 W BLDC Fan

1,93,759 17,42,029 57,33,335

18 lPage

1,27,2
l0

l2,o5,g 39,6g,99
470

No of
Existi

Dg

Fans

Warta
ge

of Fhn
(w)

Total
Operati'ng

(Hr)

No
of

Day
s

Energy
Colsurnpti

on

Enexgy
Consumpti

on

Seyin Ccrst

Saving
s

(R$)
(kwh)

InrasEre
Payb*r..

k
Pedod
(Month

nt
(Rs)

gs

BLD
c

Fan
(w)

s)

[)i.u'ar]lc-tc-l Ent:r'gv

Stvirrgs (li\\,'h t

C'u:t s;lr,,ine

(Rs.)
lll \,t rl lllt'nl

iRr.;

[)ur I

pcriotj

I Xlorrths I

I
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Chapter IY
Carbon Foot printing

A carbon Foot printis defined as the Total Greenhouse Gas emissions, emittecl due to variousactivities' In this we colqputs the emissions of carbon-Di-oxide, by usage of the variousforms of Energy used by the Tnstitute for performing its day++day activities. The instituteuses electrical energy for operating variousllectricd ladget*l w* herewith furnish the detailsof electrical Energy consurnption consumer number wise as under _

4.1 Basi,s for compufation nf COZ EmissicEis:
The basis cf Calculation for CoZ emissions due to Electrical Energy are as under -1 Unit (kwh) of Electrical Energy releases 0.E Kg of Co2 inro atmosphere

Eased on the abov* Data we cornpute the Co2 emissions which are being released in to the
armosphere by the Institute due to its Day-to-Day operatrons.

4.3. Mcmth wim Consumpti+n of Electrieal Eraergy
Electriciry biil analysis dara - May zaz} to February z0zl

Feb-
21

.Ian-21
Dec'
20

\ov-
anAV

(-)ct-20

sep=?{i

Aug-
20

.iu!-?{}
Jur-e-

20
\Iay-

20

-\vera
ge

41,649

44.029

42.ggg

41,25fi

45.9i)8
41,?fti

47,S93

50.631

48.556

<1 ANA
J L ,-r-?\i

47.090

4?,90s

49,,247

42,446
44,046

43,929

44.769

46,651

64,149

48,069

4,90,579

.rn ()ra
1v\)Lil,

24.023

23,090

22,449

24.67Ll

21_[}{]g

nd 2n?,JrJW-l

27,24t)

25.243

23,764

2.37,6
36

t5.74

19.72

1f+.45

L7 .96

19.74

r6.8i
'1T\ 

'ALW"4'+

2i.7S

Zil.i9

18.95

19.fi 1

IOn 1I

1A -A14T.-al

18.45

19.86

zff.64

14.22

J H,4J

ll oot-.7tj

14.0?

17.I3

34
35

4.1

38

38

39

2<

36

37

385

47,126

45,049

4,50,4tis

23,693 , 51 32.36

19.44

I OA Ai,r -/ *t, --- t

i9 lPage

38

-I-^+^I
i -ri i{.ti

Enmqj
\ionth Consuurpti

on on

r*nisrsism

rn{ar



Net CO2 Emission
35.t)0

30.00

2s.00

20.00

15.00

r0.00

5.00

F<

2
q

"aa

gl
ol

U illnt illr ilrhril il
FeLr-21 Jxru-2| Dec-20 Nov-20 oct-20 sep-20 ALrg-2{l iul-20 Jun-20 [4ay-20 Averase

MCO2 e.nrission due ro iitporr tNet etfective Cl(}2 eruission
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4.3 Benchmarking

Now we coilrpute the COZ emissions Der Sq ft basis as under:

Electricity bill analysis data - May Z0Z0 to February ZAZI

It{o Parameter Value Unit

1 CAZ emissionsdue to irnport of electricit-v from grid 190. r r MT

2 COZ emission savings due to Solar pV plant -?85 MT
.)
J Net CO2 emissions -t94.43 MT

2 Institute area 56,656 Sqm

t CO2 emissions 2, n2 Kg of Co2/sqm/month

2llYag*
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shri vitthal Education and research instirute (svERI) is one the leading higher educationInstitutes in Pandha{pur, solapur clistrict. Ithas been providing quality eclucation to the ruralstudents of solapur and pt"*i*"*' The Insdtute is spieaci or*ior ro acres campus. It is alsoanlnstifute of frighly greenery Maintenance Institute inpanche*pur, Dist. sorapur. w.e ha-",eprepared a green audit report after visiting the Institute campu* d;, oo. team. This green auclitreport is based an *re following major poirtr.

l. Plantation in the campus
Pl*tation is playiog u"'y-i*porta:t role in the green aucrit rind helping t* save envir*nrnentfnrm damage' The campus ptantation is very diierse and well maintained. After a daylongsurvey and records about the plantation in tir. .u*pus is prepared which is per forowingtable'The'e are roughly *ou'i 11,0ry trees cornprising of bigger [ees, bushes and smallertr.es' This is r'vatered with the help of recycl"J *'urr" water nrth the help *f sewagcffeatment plant.

Sample Tiees and their dimensions --

I. Plantation in the campus
2. Energy audit and power savings
3. Carbon accounting
4' use of Renewable energy oprions for saving the environm_ent
5. Water audit
6. V/aste disposal

Sr. Name of Tree Scientific name
no Average

Count

I
',

3
4
\
6
7

I
I

IO
11

t2
13
74

I5
If,
t7
tg

Kadunirnb
Karanja
Llrnbar
Amba
Chikku
Badam
Padas Pimple
Vad

'Chinch

Bel
Khair
Kanher
Areka parn

AII Vitamin
Palas

Azaoirachta indica
Milletria pinnata
Fieus l.arje.nrr)sa

Mangifera indica
Manilkara zapota

Pmnus dulcis
Ficus religiosa

Ficus benghalensis
Tamarindus indica
Aegle ma.r:melos

Senegalia catechu
Nerium c,leander
Dypsis lutescens

ru0
?Q

4

50
25
25
25

30

Average
Periphery of
Tree in CHI

3U

t?
gtl

30

I
2A

12

35

30
10

10

i0
20

Average
Ileight in

ft
2A

zfi
2t)
r5
r0
22
1s

20
20
12

10

12

i5
1
-1

12

10

i0
15

)t I

-- I

10

30

Al'ala
Hadaga
Sheyaga

Butea monospel.ma
Phyllanthus ernbljea
Sesbania grandiflora

Moringa oleifera

i5
i,.rI1'

10
1<

Chapter * y
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l9
20
2l
22
23

24

Adulsa
Kapur ulas
Morchud
Paiias
Korfad
Parrtuti

25 Ashwagandha

Justicia adharoda
Fiedyctrium spie aturrr

Aloe Vera
Bryophyllum

pinnatum
Withania somnifera

jq

23t

l'l CALCULATION oF AMOLINT oF CaLSEQUESTERED IN TREEs pER yEARThe carbon sealellation poteltial of td ,r*, species present in green belt has beenestimated and suitable planiwith maximuro rJqu.*tration of co2 was recommended. carbonsequestration is nothing but capturing-aunosph"ri" carbon dioxide o, **oopogeaic cazfrom large scale tt'tiioury sources like ,*q"ot 
_industry hefore it is released to theatmosphere' once captured, ttrg c.Qz gas is prt irt, torg l;,i, storage. cozsequestration inplants has the p,tential t significai-uy-rIJ,ro tr,. ilvd of carbon thar occurs in theatmosphere' Terrestrial or biologic ,"qu"it uuoo *"*s using plants to capture cozfrom theatmosphere and then sbring it as carbbn in the s-tems ana roots of the plants as we1 as in the

::*#"trt}H##::striar area a*s ;i;;;;;il;s and storing carbon rrioxide

ffiff#ent 
of earbon sequestratir:n ahility *f rrees tor adopting in grcenbelt of sernent

The carbon dioxide sequestered in qlant species are deterrnined basecl on follor,ving rnethoc,:I. Determine the rotal (€reen) weigirt of tt , t 
""2. Determine the dry wJight of the tree

3. Derermine rhe *iight Jf carbon in the rree
4. Detennine the weight of carbon dioxioe *"qu*rr*r*d in rhe tree5' Determine the weigrrt of co2 sequestered in the rre* p'r year

tr.Z Determinatior of Total {Green} Iyeight of fiie TreeI'he alg.rithm t. carcurate the weight .,r u ir*" l*,FortreeswithD< 11: W =0.25D2H
For trees with D >= 1 l: W = S.l5D2H
Where, W - Above-grou1{ weight of the tree in pounds
D = Diameter of the Lunk in incies
H = Height of the tree in f-eet
Depending on the species, the coefficient (e.g", c.2s) could change and the variables ti2 andH could be raised to efpo-nents just above o, telow r. However, these two equadons courd beseerr as an 

-averagel of all the species' equations. The ,ooiry.tem weighs about 2avo asmuch as the above-gtound weight tr *r. n*.. irrrefore, to oetermine the totar green weightof the rree. murtipry the above-iround weig:ht of the tree bv 120vo.

1.3 Determination of Dry Weight of the Tree
Taking all sgrecies in into u".nrn-t- the averag" t *" is 72.5vodry matter and 27.S%moisture.Therefbre' to deten,ine the dry weight of thI ree, multiply the weight of the tree by72.SVo.

I.4 Determine the weight of c*rbon in tlre treeThe average carbon content is generally Sa?o of the tree's total volume. Therefbre, todetermine the weight of carbon inlne r"", *utiiprv rhe dry weight of the rree by 5o'o.

uZfr



Enerry Adit & Green Audit Report - Shri Vitthal Education and Research Institute (SVERI)

Assessment of carbon sequestration ability of trees for adopting in greenbelt of cement

industries

Determine the weight of car.bon dioxide. sequestered in the tree -

CO2 is composed of one molecule of Carbon and 2 molecules af Oxygen.

The atomic weight of Carbon is 12.001115.
Ttre atomic weight of Oxygen is 15.9994.
The weight oJ COZ is e+2*O=43.989915

The ratio of LIO? to C is 43,999915112.00I i 15=3.6663,
'Iherefore, to determine the weight of ealbon dioxide. sequesteled in the tree. multiply the

weight of earbsn in rhe tree by 3.6663. Determine the, weight of CO? sequestererl in the tree

FEr year.
Divicled ttre weight of carbon dioxicle sequesteretl in the tree by the age of the tree.

n I f, a,
Satt tpie lvieasureirleiits :

Name ofsr.NG. urrcumrerence
tree

840

1080

1250
r?4n

i0.50

1140

800

1 150

12Cr0

900

Diameter
(inch)

ll
14

16

11

l3
l4
10

11

i5
1l

Weight of
tree

DrY
weight
of tree
614.1

101s.2

1359.9
6t4I
959.6

i i-3i. i
s57.0

I151.1

1253.3

705.0

Carbon
content

co2
Sequestration

Height
(Feet)

49

49

49

49

49

49

4q

49

819

1354

1813

819f

1279

i 508

743

1 535

1671

940

307

508

680

307

480

566

279

5'.75

627

352
r--r--1I t)tan

tt25
1859

2491

tL25

1757

20]2

rc24
2108

2295

r29l
til++

I
)
3

4

5

6

7

I
1)

10

Chinch t
Chinch 2

Chinch 3

Kadunimb

Nilgiri
Kadunimb

Sagwan

Chinch

Kaciunimt:

Limb

49

49

21t

l!

t
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Chapter VI

lVater layout

Institute has multipte buiielings and tanks f-cr water nsegs. Staif, studeteis anel other pe*cns in
the carnpus are roughly 4000 nos. during ncrrmal operation. Curre*tly 500 strff presenr in the
Institute premises and 30 statf quarters are there in premises. This in total varies with
c:onsirlering culreflt condition. Instilute has multipie raw wa[er sources w.hich are as fbllcws -

I

2

3

1

5

6

7

Asaire Instirute rvell
Kasegaon W;rter

supply

Ingale well suppiy

Gclpaipur Grarn
panchayat well

Anteshwar Mandir
Insritute well

Ilh;umaev F:$rswf,Ji
B +y' s h+stel bo.i'e'"ve1}

1,3

I,00,000

2,tJ(),uut)

2,00,000

1"00,000

tr,25,000

i -rl{i.{.}il*

1,00,000

OI}CE

once

once

Night Tirne
I}:e tr-l r:tlrenf sitruation nr_r

water supply
\Yater is supplieil if ptrblera iii

Asa-be or Kasegaon supply

25 lPage

Gperirt*d durir:g wat*r shnrtaig*
Operated during n+rmal

operation

Water flow -
f*1t*t incoming w-ater supply is coliected in main tank which is of 3 lac capacitv and this isbeing separated for domestic purposes and drinking purpose. Drinking water is passed
tlrrough tnaiir Ro plant which is situaied near to the *toi"g* tank, This Rb plant is of 5000
litres capacity. Also, for domestic purpose there ur* *ultiple tanks which are situated at
different location in the campus. This is pumped through tire different lines and passed at
desired location.

Various tanks in Institute

Sr.
No, Nrme of Dept"

Capacity
(in

Liters)

No. of
Tanks Capacity Particulars

I 2000 ,-
36000 F+r Cornrncrn LIse

2000 1 2000
For Drinking
TurposeEngineering Buildings

iOixl ,)
?000

For Drinking
Purpnse.

zfl[-]0 40r_i0
2 I-ibrary Buildings

i0{r0 I 1{Xli}

Frr Comgron LJse.

Fiir Drtnking

,t*aiiie of Siipi;l.v

i
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3 1000 J 3000

Current wflter siluation is handled by operating pumF,q fcr 4 h+urs daily f'or purnping
water from storage tank to diff"erent lacatiotr.

Energy for Pumping station -
Total power requirecl tor punrping water from storage tank to various tanks-

RO Plant -
Fower required to run lhe central R.O piant which handles hosiels, pharmac:y Insiitute, incloor

and so1ar PV module

Observations -
Current water usage considering only staff present in campus should be minimal but
there is no accounting of water flows.

- Also, many tanks getting over flow during pumping operation that should be avoided.
- RO water is being used for solar PY irrodule cleaning; ttris shoutcl be verified with

soiar PV supplier.

Recomrmendmtions -
- Installation of warcr flownieter should tre done for all supply and consumption points"
- M*in qronsumpticrn rneter shoukl he installetl Gn priority basis as there is nrl

aeeounting of water and enelgy in the pumping station.
- Dr.unestic water c(rnsumpti*n can he reducecl with the help of usage of re.eyclc+cl w*ter

far flushirrg in hsstel arid Institute eampus

26t

Pdncipal Office, Board Room
and President Room

tror Drinking
Purpose

2000 1a 2000 For Common Use
4 MBA

')<nLJ\J 1
L

/)<n For Drinking
Purpose

12000 I 12000 For Common Use
5 Pharmaey (Fharrn&B. Pharm)

1000 1 1000
F+r Drinking

Purpose
12000 4 48000 For Common Use

{i: Ladies Hostei
1000 6 6000

For Drinicing
Purpose

12000 Ft
J 36000 For Common Use

1S0S i 1 {}f}fi For Drinking
Purpose7 Eoys Hostel

2000 'I 40su
For Drinking

Purpose
Total 32 105Su250

Yoltage (V) Current (A) Power factor Power (kW)

390 42 0.84 2t.63

Voltage CV) Current (A) Power factor Power (kW)

394 20.61 0.9 12.78

..-



Ilot water systcin -
Institute campus has 6 number of hostels comprising gents' hostel and women,s hoster thatmeans there is requirement of hot water ani *rat-iJ sufficeJ by the solar water heater.Approximately hosiel has occupancy of 3,000 resident smaenn Requirement of 90,000 lirehot water is sufficecl by the solar hoi water in built wirh ;;kd elecrical hearer Also, thereis hot water boiler foi peak demand present in the .r*purl'Hot water requirement of issufficed by this solar *"L, heater system.

Observations -
fi'llot 

water system were kept shut due to no occupancy in the hostels from pasr one
- This system is equipped with the inbuilt hearers, if the set temperature is not achievedthere wilr be rrr"c"Jrary road on the eiectricat system.

#il'ffiffi*"I#rffi: it *ooo i'-o boiler in ilie hostel premises, so rhar needs

eslrulations -

Enerry Audit & Green Audit Report - shri vitthal Education and Research In-stirute (syERI)

Chapter YU

Hot lVater System

sample carbon emission savings per annum for quantity of' 100$ litres/day is given as therewas n$ load on solar wabr heatEr for evalu"tion

Quantity of water - i000 Litres/ day

Electrical equivalent =
r-rfcrss of wntet X Cp oi wuter i T e'nteprcttute dil"iererute

860

_7000x7x2A
860

Electriczrl equivalen t _ 23.25 kWh/day

Carbon emission savings per day = lg.6 Kg/day

Carbon emission per annum = 6.Tg MT/annum

Cost savings per anrum = 591400 Rs/Annum

2TlPage
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'ffiL'#
I

r.rl'l---:+.-*'
t

rrtr fr
I

Flat plate collector

Storage tanks

,lL.I(ecornfilenoauot*ls -
Due to covid and arose situation solar water heater system is completely shut from
past cile year so it should be auCited and maintaineC prior to usege.
IT tt ^ #s!a.fr4.G *..ir+^-.'^^^ .*8.\E,Fl^.- ,';lf L^ ,{^*^ +L^-^,..ill -,-+ I^^ ,,--^,- L,.*.I--Il Llli/ lri(lPlyl. Itt(1ll-ll'tir4ilUL'Wr JJ.rlvilr W[I.r LJt/ t.iutr.L Lllvlv vYllt ll(rL t-r\, trrlllVty\z${5ctlJ Ur.rltrryir

on elecffical load and boiler load.

Preventive maintenance and repair work of system will help in long term benetit of
institute.

28 lPase
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I
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Chapter VIII

Rooftop Solar PV Analysis

Insdrute has installed solar rooftop capaciry of kwp on roof rop on different Buildings. This
supply has been gllen to main supply with the help of net mitering connection as per theMSEDCL. Carbon emission is saved due to the roofiop generation. rt i* is additional savings
of carban emissi+n tor trnstitute campus"

Polytechnic
2. Engineering

Polytechnic
3. Engineering
4. Engineering
5, B" Phamacy
6. D.Phannacy

27 "6 03 82.8

75

75

50

272

25

25

27.6 & t7
Total

03
03
02

258

25r
t74

02&01 72"2
405

198

1310

Detailnrl ealculation of rrroftop -
Installed capacity - 405 kWp

Daily Average generation - 1600 kWh/ day

Carboii emission savings * 1240 Kg/day

carbon emission savings l)er annun- 467 MT/annurn

Cost savings per annum - Rs. 55.6 lacsl Anntrm

Month wise Solar

Feb"21

Jan-21
Dec-20
Nov.20
Oct-20
Sep-20
Aug.20
Jul=?$
Jun-20

47,090
47,g0g
48,247

42,M6
44,A46
43,929
44,769
46,651

4i .16

37,67
38.33
38.60
33.96
35.24
35.1.1

35.82
37.32
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Installation -

64 1 AQ.v rri ru

49,069

Roof top Solar pV

Mar*'*29

Average 51.32

38.45

Maiuten$Ee€ of S+Iar py Systenu -
Cieaning:

- To remoYe a layer of dust, panels are sirnply washed with soft water. If the rnodulehas thick dirt or grime go rii.o ,t rpprrgs, which are hzu4er to remove, cord water isused' and the panel surface is cleariei- trn u *pffi. .io*.ti*es, soft cietergents Euealst-t iised ,iortg with water ft-rr ***i*, ctearring ti;*t;ushes shotild be aVoidetr t,prevent wearing of the panel surface.

Defect Checking:
- A visual inspection of the modules is donl periodica[y to rook for possible defecrssuch as cracks' chips, cle-lamination. L*** glazing, *ur", leaks and discoloration. Ifany obvious defects are found, theirr*?iiool., no#o oown in the sysrem rogbook so

" 
that they ciur be monitored fcr generation output. If the damage c&uses the rnodules toperform rower than the rated uju*, ,t 

";f 
*rrould be replaced.

Recsmmendeti+E$ **

;:::H[.rds 
to do preventive maintenance as a periodic activity for maximum solar

- R*g.ular creaning and inspe+tion should be done by Institute.

30 I :' ,
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Chapter IX

Itain Water Harvestirag

The system of rain water harvesting is an integral part of any educational institution. This
system helps to conserve the rain water and also to use during the time of its desirable. This
system helps the students to understand the basic concepts of rainwater harvesting system and
their effective use in the real lite.
It is seen that there is a natural slope at the Institute eampus, such natilral slop* can be used to
take the water through somc spec:ifie pflth flnd ahsorb uneJer the ground. There is one
empt,vhore we.ll in the Instihrte eampus, sueh e.mpty bore well ean be eharged with the use cf
rainwater harvesting system. In additir:n ta this Borrle ring wells ean be preparecl and
rainwater, Gray waste water from all the building can be taken thr:ough soflle speeitic path in
these ring wells anrl useql to chalge under the grcunil ta maintein the pcunrl level water.

Advantages of rain water harvesting -
(a) Promotes adequacy of underground water
(b) Mitigates the effect of drought
(c) Reduces soil erosion as surface run-off is reduced
(d) Decreases load on siorm water disposal system
(e) Reduces flood hazards
(f) Improves ground water quality / decreases salinityfty dilution)
(g) Prevents ingress of sea water in subsurface aquifersin coastal ereas
(h) Improves ground water table. thus saving energv (to lift water)
(i) The cost of recharging subsurface aquifer is lower fhan surface reservoirs

fil The subsurface aquifer also serves as storage and distribution system
(k) No land is waste<l for storage pulpose and no population displacement is involved
(t) Storing water undergpound is environment fiiendly

Rain water har*'esting potential -.

The total amount of water that is received in the form of rainfzrll over an area is called
the rain water endowment of ihat area. Cut of this, the amount that can be effectively
harvested is called rain water harvesting potential.
All the water which is falling over an area cannot be effectively harvested, due to
various losses on account of evaporation. spillage etc. Because of these factsrs the
quantity uf rain wat*r which can effeetively be -harv'ested is alw*ys l*ss than the raii:i
wflter enelowment, The eollecrion efticiency is rnainly depenelent un t-actors like
runoff coeffiriont and first tlush wastage etc, Runoff is the term applied to the watcr
that florvs away tiom catchnents fiJter talling on its surt-arce in tlrc forrn of rain.
Runoff depends uBon the area and type of catehmenl over which it falls as well as

sutface features. RunotT can be generated from both paved and unpaveel eatchment
areas. Paved surlaces have a greater capacity of retaining water on the surface and
runoff from unpaved surface is less in comparison to paved surface. In all calculations
for runoff estimation. runoff coefficient is used to account for losses due to spillage,
leakage, infiltrations catchment surface wetting and evaporation, which will
ultirnately result intc reduced runoff. Runoff coefficient for any catchment is the ratio

3il
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of the volume of water that run off a surface to the total volume of rainfall on the
qtlr{- e,'.er9rauvv.

The runoff coefficient for various surfaces is given in following table -
c: -.Jl .

lYo.
Type of catchment Coefficient

I Roof Catchment
'Iiles 0.8 - 0.9

inetad sheets 0.7 - 0.
2 Ground Surface

Concrete 0.6 - 0.8
Brick Surface 0.s - 0.6.l

_1 Llntreaterj catchrnents
Soil cn less tlr*nl qff 0.0: {,1.3

&eicky n gtur*l + st**hnlcnts 0,2 * il.s

Eased on the above f&lettlrs? the water harvesting p€ltential of site e*uld he. esfimateri 4sing the
following equati*n:
Rain Water harvesting potential = Arnount nf Rainfall x area of *ate:hment E Runotf
coefficient
Institute has area of roof top is - and unueated grouncl catchment is ---. As per the survey
unffeated ground catchment area is the soil on slopes more than LAVo, *o *u.h rainfall from
this area will not be available. If only the roof tip area considered for calculation of rain
water harvesting potential then

Rain water harvesting methods -
(a) Storing rain water for dircct use
(b) Recharging ground water aquifers, from roof top run off
(c) Recharging ground water aquifers with runoff fiorn ground area

According to the site of Institute the method of recharging ground water aquifers from roof
top run off rnay be suitable.Rechargmg gr*und r,vater aquifers fram roof rop run off. Rain
water that is eollected on the roof top of the builrting *iy be divertect by d1.ain pipes to a
filtration tank {t'or bore well, through settlement tankj from which it flowi intothi recharge
welI, as shown in foiiowing Figure. The recharge well shouid preferably be shallower than
the water table- This rnethod af rain water harvesting is prefeiable in the areas wherc the
rainfall oscurs only far a shofi period in a year and water gable is at a shallow clepth,

li
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The schematic di of rech water aquifers from solar roof run off is as follows -

r t0.i: ()fw!

tt a.c.rii-
3tnr,

'-tl

Existing $ituation *

Institute has multiple high-rise buildings of 2 - 3 sroreys each. These buildings are equippedwith the rain water harvesting ang waier is being collelted in the catchmenrs. This *ollectedwater is being passed through the boreweil preseit in the 
"ropou,

Raim water Harvesting

33 I
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Catelrme,ut *rea

Chapter X

Waste Disposal and Vermi- Composting

Yerrmieulture Crmposting Culture _

vermicomposting is basically a managed process of worms digesting organic matter totransform the material into a beneficiat soit amendment. The institute has been started vermiculture composting culture in house on 30 Sq. meter land. The main purpose of this is toreduce disposable waste in the Institute cafirpus and after complete process of vefmicomposting it is used as manure for plantation and greenery in the campus. It is also used forthe demonstration and awareness rn tarmers to rmplenrent organrc farmrng and ilsimportance.
The main benefits of the pl.ocess are to reduce the waste in the environrnent and utilized for*_9*r useftrl purpose and also it is cost savings process. 

v'r*v'r srr\

The earthworrns being voraciaus eaters eonsume the biodegradable matter and give out a partof the matter as excreta or vermi-castings. The vermi-casting containing nutrients is a richmanure fbr the plants' vermicompost, apart from supplying riitrients and gowth enhancing
folnones to plants, improves the soil itructure lead.ing to increasr in warcr and nutrientholding capacities of soil. Fruits, flowers and vegetablis and other plant products grownusing vernicompolt arc reported to have better keeping qualiry. A growing number ofindividuals anel institutisns are taking interest in the proouJtior. 

'

Froeess:
The proeess of composting crop resirJues I Agri wastes using earthwt-rrms eomprise spreadingthe agricultural wastes and cow dung in graiually-o-uilt-up"*HJi** layers. The pit-s are kept

34 I
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shallow to avoid heat built-up that could kill eafihworms. To enable earthwonns to transfornr
the material relati','el;'' faster a tercperature +f around 3S0C is rnaintained. The final praduct
generated b5i this process is called vermicompost which essentially consist of the casts made
byearthworrns eating the rau.' organic materiats. The process consists of constructing brick
lined beils generail,v of 0.9 to 1.5 rn width and 0.25 to O.: m height are constrr.rcted inside a
shed open from all sides. For commerciat productian, the beds can be prpared with 15 m
length, 1.5 m width and 0.6 m height spreacl equally below and above t5i gro*0. While rhe
iength of the beds can be made as pe,r convenience, rhe width ancl height cinnot be increased
ai irn i+*reased wi<ith affe+ts tire ease *f *poraii+* anrj i::r in*reas*d h-*ieht cR esarrereir:n rutte
rlue i*heat built up.Ct>w' tlung anrJ fann tvastr ean be placed in layers tukatre a hcap of abaut
$"6 to i.l'9 rn ireight' Ear*rwonns are introEiueed in berween the i*yers E 35U w6r$ls per nt3
of Lred v*lume rllat weighs mearly I Kg. The i:*ds are raaintaineC at abaut 4fi-50n/c moistur-e
estrtent anei a temperelture of 20-3t)* e b3i sprinkling water over rhe beds. Whe_n the
eaffi-mercial scaie preieluction is aimed at, in addition to the east of pr6duetion- eonsideral:1e
amount has to be inv*sted initially on capinl items, Thc eapitat cost rnay work aut to aba*t
Rs' 5000 to 6000 for every tonne of vermicompost produetion eapacity. ffr* high unit capital
cost is due ro the fact that large units requirl considerable expenditure on frcpuration .-,f
Vermi M's, shed to provide shelter to these beds and machinery, H6wever, these
exp.en'Jitures are incueeql rrnlY r^rn*e.Under tl:e LIFBr+tiaEal sost, tr*ngportatipn +f ra.w
materials as also the finished product are the key activities. When the source organic wastes
and dung iue away from the procluction fac:ility and the finishecl product requires
hansportation to faroff places before being marketed, the.operational cost would increase.
However, in most of the cases, the activity is viable and bankable. Following are the items
required to be considered while setting up a unit for production of Vermi-co*frrrt.

C+mponents +f a Commercial URit *

Commercial units have to be developed based on availabiliry of cow dung locally. If sorne
big dairy is ftrnctiooiog then such unit will be an associated activity.

commercial units fi1ust not be designed based on imported cow clung.
1. Sheds
For a Vermi-composting unit, whether small or big, this is an essential item and is required
for securing the Vermi beds. They coulcl be of attached roof supported by bamboo rafters or
steel trusses. l,ocally available roofing materials or HDPE sheei may also be used in roofing
to kgep the capital investnrent at reasonably lower level. If the size is so chosen as to prevent
wetting of beds due to rain on a windy day, they could be open sheds. While designing fre
yheds adequate 

.ioom/pathways has to be left around the beds for easy movement of the
lah+erers attending tc th* filling *nd harv*sting ttre beds.

2. !'ermi=heds
riormally the beds have 0.3 to ti,6 q height depencling on -rhe provision t-ur rirainage of eneess.'vater' Care should be taken tt-l mako ttrt Ued with inifr:rm ieigru sver the entire wiilth tc
avoiel low proeluetion owing to low bccl vulumes. The hect wiclth shoulcl not be morc that l-5
rn to aiiow
easy iicee$E to the cefltrc of the berl.

3. Feneing and R+adslpaths
The site area needs development for eonstructi+n of structures and development of roaets anC
pattrwaS,'s tbr easy move$lent of tiand-drawn trolle3rs/E.heei barrows t-or ccnr,.eying the raw
matertal and

3sr
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the finished products to and from the vermi sheds. The entire area has to be fenced to prcventtrespass by anirnals and ot'her unr'vantec elernents. These could be estirneted based on theIength of the periphery of the farm urro trr" r*rgth and ,yp" oi*ads/paths required. The costson fencing and formaiion of roads ffiH'#tlpt to* #these inveshnents aie essenrial for aproduciion unit, yet would not lead to increase in p.oouction.

4. Water Supply System
As the beds have ,o be kept moist always with about Sattcmoisture content, there is a neeci toplan for a water,uot:, iiiting rnechani,sm and a systern of conveying and applying the waterto the vermi-beds' Drippett tiitt, round trr* *io"t ito* ,;;;nr would be quite handy forcontinuous supply ano saving on water. such a wSrcr,supply system requires considerabreinitial investmeni' Howev"E"it reduces the operationar .'oit"on 

-hand watering and provesff:iiffiTr'*:l]=Xmif;;;;;'il;*lf**. wourd depend on rhe 
"upu"i,v 

or the unit

5. Transtrrortation
For any vermi-composting unit transport iurangement is a musL when the .source of rawmaterial is away from thI procluc.tion ,rii u" off_site transport becomes major item ofinvestment' A large sized d;'with about i000 ,#J#;fl"Jo** capacity may require athree-tonne capacity mini-truck. with srnail unitl qTd;i;rli*itr, the ava,ability of rawmaterial near the site, expending o,, *nrp.ra racitity ;;'become infructuous. on_sitetransport facilities tike rnanualty dJarvn rou"'yr-to convey raw material anc finished pr*ductsbetween the storage point and tiie venniconipost sheds Lould aso ue included in rhe projectcost

Recommendations _

- [nstitute should install a small vermi composting pit for their waste disposal, wastelike leaves. bushe.s and decomposabre waste cortictea in campus.

Iffi::. 
vermicompost can be userl as me r"rtilizer i;;;- grrdening in rnstirure

:x[:Tll;1ts] waste is being clurnped and burnt in premises or this is being canied

-36 I
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Biogas system -

One of the main environmental problems +f todav, s society is the continuously increasingproduction of organl c wastes. In rnany countrjes, sustainable waste management as well aswaste preven tron and reduction have become major political priorities, representmg animportant share of the common eff'ons to reduce polluti on and greentrotr_se gas emissions andto mitlgate global climate changes Uncontrolled waste durnping is no longer acceptabletoday and even controlled landfill disposal and incineration of orgaruc wastes are notsonsidereci optimal practices, as environmental siandards hereof are increasingly strtcter mrdsIl*Ie\r relr()\ritry a,nd reeye ling uf nutdents a-nd, prganie matter is aimed=Bicgas t1'picaliv refers tr; a mixtrure trf di fTerent gesss proeluceci by the breakdcrwn of* orIilATtEI in the atxence of oxygen. Eielga.\ ean tre prr.:eiueeil frpm raw matcrials su

garus

agricul tlrral waste, Elanure, muniei
*h as

waste. Biogas is a renervahle
pal waste, plant material, selage, greea waste ar fooqi

tootprint. Biogas can be
energy .\ource and, in many cases' exerts a very small eartron

digest mateiial insiiie a

produeed by anaerobie crigestion wirh anaerobie organisms, whieh

range of micro-organis
ciosed systein, or fennentatioir of biodegradable matei'iiils. A wide

products: biogas and d
ins are involved in the anaerobic process which has two main end

lge slate. Biogas is primarily methane and carbon dioxide ancl may havesmall afitounts of hr,clro gen sulphide, moisture and siloxanes. The gases methane, hydrogen.and carbon mono\ide c an be combusted or oxidized with oxvgen. This energy release allowsbiogas to be usecl as a fuel: it can be used for any heating pu{pose, such as cooking. It canalso be used in a _eas engine t() conYert the energy in the gas rnto electricity and heat. Biogascan be corlnressed. the same way natural gas is eompresserl to CNG, anel used to powermotor vehicles. In the UK. for: example, biogas is estimated to have the potential to replacearound 17Tc of rehic le fuel. It qualifies for renewable energy subsidies in some parts of ther,vorld. Biogas can be cleaneil aiiol upgraded to natural gas standards, r,vhen it becomes bio_metlrane. Biogas is considered to be a rcnewable resource because its pr+duction-and_use
cycle is continuous. it qenerates no net earbon dioxis"Je. Organic meteriai grows: is cclnverteri
and used and then regr+ws in a continually repeating cycle. From a carbon perspectiven &smuch cari-ron dio_xide is ai_rsor lred from the atmosphere 111 the growth of the primary bio-
re$ource as tS rbleased when the material is ultinurtely converted to e
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Current Situation -

Institute has 20 *3 biogas plant installed at hostel carnrlus but currently it is not
working due to the unavailability waste manure collected from the canteens.

Due to current condition of student unavailability in Institute campus the biogas plant
is eompletely stopped.

This biogas plant is equipped with 250 LPD solar water heater for pertormance
enhancement.

Produced biogas is directly used in the canteen tbr cooking purpose

Existing Biogas plant

Reeommendation .

Institute neerJ to iustall 11 gils fiowmeter for evaiuation uf riaiiy generateel gfl.r., ser they
cstn arvail the tull trenefit of produccd gas aurd c*n eount that for LPG r*placement.
Tht plant ne.eds trr maitrtaified as iluring ths load conrJitiun the waste rnanure was
scattcr:ed rn bieigas plirnt anel rieljacent routrl"
Muintenancr erf plar:t is r:ecex,qary rluring wnrfting cnnditimrx.

T
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Sewage Treatment Plant -

It includes physical. biological and sometimes chemical processes tG remove pollutants. Its
aim is to produce an environmentally safe sewage water, called effluent. and a soliii waste,
called sludge or hiosolids. suitabtre for dispr.rsal rrr reuse. Reuse is often for agricultural
pu{poses. Lrut trufre rei:ently= slurlge is heing u-qecl as a_ fuel source.

Water from ihe mains. used by manufacturing, farming, houses (toilets, baths, showers,
kiichens, sin-ks), hospitals, eomffieicial and indusrial sites. is reduced in quaiity as a re-qult of
the: introeluctiort of r=-ont&r:inating eonstituenis, Organie wasteri. $uspcnrieel sriliels, har:teria=
ilitrates. and phosphaies are pollutants that must be removeel"The features of wastewater
iieatmeni s1'siemi iire deteri-riiiuil by'

The narure tlf ihe munieipal anet inelustrial wastes that are errnveyecl tr-r them by the sewers.-fhc atncrurt r,rf treatment requ"ired rcr kce.p the quaiity of the receiv. ing snearns an4 riyers-
Dischar=ges fioi-ri iieaii-ilefit plants are usually cliluted in rivers, lakes, oi estoaries. They aiso
may, after stenlisation. be used for certain types of irrigation (such as goll courses),
transported to lagoons u'here they are evaporated, or clischarged through undergrouncl outfalls
ittto the sea. Hou ever. sewage water outflows from treatment works must meet effluent
standards set bv the Envilonrnent Agency to avoid pollutine the waters that receive them.In
this process. aerobic bacteria digest the pollutants. To estabtish an aerobic bacterial colony,
you must pror icie air tor the bacteria to breathe. In a sewage treatment plant, air is
eontinuousJv iupplietl to the Riozone either hy clirect. Surfaee Aeration usin_u Impellers
propelled bi' pumps u'hich whisk the surface of the liquicl with air, or by Subrnerged Diffused
Aeration using blou'ers for air supply through bubble cliffusers at the bottom of the tank. (The
rnost modei n ae robic se\t'age systeins use natural air cunents and do not require electricity,
though these ate onh' used for small scale sewase systems at the poment. Once again. the
general public leads the way!) Aerobic condirions lead to an aerobic bacterial colony being
es'uabiistied, Tliese aciiieve alirrast corrpiete oxidation imd iligestion of orgaiiic rnatter and
organic pollutant-s to Carbon Dioxide, Water and Nitrogen, thus elinrinating the odour and
pollution problem above. The effluent produced by this process is non-polluting and can be
discharged to a watercourse

conventional ser.r:ase \Yaler treatment involves either two or three srages, calleil pdrnlr,v,
secondary and tertiar-v treatrrent. Before these treatments, preliminary, removal of rag.s,
eloths, sanitary iterns. etc. is also carried out at rnunicipal sewage wor.ks.

Primary Treatment
This is usualil, Anaerci_rir:. First, the solids are separated trom the scwage. TheSr settle out at
the base of a prirntrv settletnent tank, The sludge is cortinmously being reduc:erlin volume try
the anaer,lbic prt-rcess. resulting in a vasily reduced total ft1ass when eompared to the originat
vclurne entering the *ystem"

I

Ctuapt*r HtH
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The primary settlemefi tank has the stru<Ige removed when it is abo ut 3fiola of the tankvclume.

Secondary Treatment
This is Aerobic. The liquid from the [limary treamient contains dissolvecl and paniculate
biological matter- This is progressively converted into clean water hy using indigenous,
water-borne aerobic micro-organisms and bacteria which digest the pollutant*. t"n most cases,
this effluenr is clean enough for discharge directiy to rivers.

Tertiary Treatment
In some cases' the effluent resulting from sec:ondary treatment is not clean enough for
discharge' This may be because the stream it is being dischruged into is very sensitive, hasrare plants and animals or is already polluted by someone's septic tank. The Environment
Agency may then require a very high siantlard oltreatment with a view to the new discharge
being CLEANER than the water in the stream and to, in eftbct, 'Clean it up a bit,. It is usuallyeither Phosphorous or Ammoniacal Nitrogen or both that the E.A. want reduced. Tertiary
treatment involves this p(rcess. If Phosphorous is the culprir then a continuous dosing
system to remove itis the tertiary treatment. If Ammoniacal Nitr.ogen is the problem, then thEsewage treatment plant proc'ess must involve a nitrifying and ttren ae-nitrification stege toconveft the ammoniacal nitrogen to Nitrogen gas ttrat rranilessly enters the atmosphere.

Cnrrent Sitsa*ti+a =

Instinrte h;rs installed 300 CMD sewage treatment planl tor waste water recyciing.
This Biant is rreing locatecl near to the potytechnic workshop* *J sports ground.
This recl'cled lvater is being stored in the tank ancl then tised for gardening purpose
with the heln of recycle pump.
Waste \\''atel tiori the hostel an<i hostel canteen is stored near to the electrical roorn,
and rhen rransterred to the sewagp treatment plant.

Existing STP plant

Reeommendation

40 I
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Institnte need to install a rvater flor,,,rneter for evatruaticn cf daily recycled water so
they can evaluate the performance of STP plant.
Institute can also use the recycled water for flushing purpose in the hostels
andlnstitute carnpus.
As the capacity of plant is 300 m3 per day and gardening does not required this rnuch
amount of water. This will save the fresh water which is already being transported
form various sources anri pumped ior usage.
Usage *f recycled water will also, signif,cardy irnpact on energy consumption for
pumping station.
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