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_1, November 2016.

,n. ..i?i*lni iigf!:ti5 ;rg1"r r!'lii
ct-esf*;i i!:': ,tul l. ,

*-, L i+3 t...t-orl!tJ,l-b
i,,v+ rr f i(!. e .IALLlli bTO,

'lhc Vice-Cha nccllor,
uondwana (Jn iversity.
MIDC Road Complex.
Gadchiroti-442 fbS. de.i-r -:. :. . '.-.-A

anc; ;.. {{:\J ..1.1...\.\:.1G

Subject:
W.iii: .,. . .13

Regarding use of both sides of papers for submissionoI academic works to c()nserve water and energy...
Sir,

I am directed to enclose herewith a copy of the letter dated 3doctober 2016' received by the chance[or, from shri shreyans Mutha anoother students of the Finar year civir Engineering course, Govt.Engineering college, Aurangabad, on the sub.;ect mentioned above, forconsideration and appropriate action. .trr* 
*1,Lc_ .t. ,/ul 

.1ro\:,
\\ '' \ '.'L)*1' \ }l- '' .)' 

' lours faithfullY'-

q-1.":",..*,rlt f- J|',.'t',-.. fo"t^-*-91.\. .J.... ., \ \\/ J " oeputyN*qihdt",h"J:l:fflilliil

\rrb-L "d 
' ')-'.q{X"'-*^-*q

, \r' \\t\'



Date: 03- | 0-20 I 6 eoailsslzorc'l-o
-l'he Uon'ble Chancel lor
Raj Bhauan. Walkeshwar Roau,
Malbar Hill,
Mumbai-400 035 $Pltt \qt2-

Papers used

1.1. i[ ]

, Water anJ Energl b; Optimum Urilization of .lour.nalWorkbisrEnri-

the undersigned, sludents of ljllal
Engineering Col u ran CECA) are

eerlng coursg, Studying at
aspifing to accomplish arscrp ne o otrd waste Managemenr as our p-oiEEiT6

Subjcct: Saving of Papers
fbr S Lrbrn ission

Respected Sir,
We,

Government

l) As a part of'curricululn, unde r graduate
up or print outs for practicdl, laboratory
d issertat ion works on paper.

arld post qraduate students ltave to submit r,vf ite
wolks- seminat.. project r.ror.ks. assignments and

2)
,l\

4)

For manufacturing ofpaper, a blend ofwood, water and energy is required.
Since many years, it is a common practice/trend of almost iil ,tud.nt, to write or printthe submission works on singre side of papers. Hence, the other prain side gets wasted.
we lrave carried out a survey.and a study for consumption of papers and its atiedenvrronmental parameters required for undergraduate and post graduate engineering
courses in GECA and alr over Maharashtra. -fabre gives statistics ofiifferenienviionniental parameters rerated with trre production of paper and their annuar
requ irements.

Table Number 1

5)

$?
$.rx

It is inferred that, if the students are directed to write/print the submission works on bothsides of paper; it will save about 40 vo of totar papers required and subsequently energy,water and trees. It wi considerabry reduce co2 emission and quantity or *urte *ui",.generated. Table Number 2 gives statistics of probable saving of pup* u"A 
"liilJenvironmental parameters.

Item I Required

lMag_nitude
I lor
lProduction
I of One Ton

I of Paper

Required
Magnitude

Per Student
for UG

engineering
courses

(600 papers
i.e 2.4 kg

per year )

Required
Magnitude
for GECA

(1710
students,
4.104 ton
paper per

year)

Required
Magnitude for
Undergraduate

Engineering
students in

Maharashtra
(4r4000

students,993.60
ton paper per

year )

Required
Magnitude
Per Stud€nt

for PG
engineering

courses
(7s0

papers i.e
3.0 kg per

year )

Required
Magnitude for
Postgraduate
Engineering
students in

Maharashtra
(r1600

students,34.8
tons of paper

Energy 1000 kwh 2.4 kWh 4104 kwh 993600kwh 3 kv/h 34800 kwhCoz
Emission

2.20 ton 0.00528ton 9.0288 ton 2185.92 ron 0.0066ton 7 6.56 Ion

Waste
Water.

Generatio
n

120 m' 0.288 nrj 492.48mr | 19232 m 0.3 6 m' 4176 mr

Trees 17 0.04 69.7 r6560 0.05 s80

g"L",i#.**W'"'
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6) After formulating this study into a repolt, we approached Principals/Directors of six

diffbrent engineJring colleges at Aurangabad, Joint Director, Teclrnical Education'

Aurangabad Regioli and also the Vice-Chancellor, Dr'B A Marathwada University'

Auranlabad; wlio issued circulars-an<Llirected students to use both sides of papers for

submission works.
we presented the above theme in the National Technical Event'-MindSpark'16' under,.the.

rnodule .creen Spectrum, at college of Engineering, Pune (coEP) on 24th and 25'" of
September 2016, wherein *" *on the first prize. The local newspapers viz. Dainik

Loimat, Daily Lokrrat -firnes, Maharashtra Times arrd Dainik Divya Marathi havc

covered the theme by publishing the news.

If the policy of use of both sides o1'papers is irrplemented for all urrdergraduatc and

postgraduate courses in Maharashtra, ionsiderable amount of papers, energy and walcr

tan b" saued. Even the copies olPhD thesis can be printed on both sides o1'papct's. l'hc

UC and PG study reports regarding saving in papers and allied environrrcntal paralnctcl's

ar.e attaclred her.ewith. The necessary directives rnay please be issued to all c.ollqps.tld

Universities for tlre usc oFboth*iraES-OT"pap-oers T-or submission of academic works to

7)

8)

\
I

I
l

l-han

conserve water ano energy.
t---

with regards.king you

B.E. (Civil),students-

BTTHK
Mr'. Shreyans Mutha,

@_il'ryz'
Mr. Amol Chaudhan,

Yours faithfully,

Ms.
fi@

Mr. Nikhil Mahale,

tr.rm, ' 
Mr. A'muput

Ms Klran Ahire andMs Kiran Ahire and l\ - L_-----lr 
- ---'-=:-i. ^0.

Dr.U.J.Kahalekar,'Professor i6-Civil Engineering, Govt' Engineering College' Aurangabad'

(09422207977, ukahalekar@rediffmail.com), Project Guide to B.E. (Civil) students

Annual Saving for all over MaharashtraAnnual Saving in GECA

UG PG I Total
(l7lo I (rze

Students) Stu den ts

Dcscription

UG
(4r 4000

Students
4 t0400 37800Sav ing in NLrrnber

4l I .36 ton397.440 ton0. l5l2 tonSaving in weight o1'

13920 kwh 4ll160 kwh397440 kwh

30.624 tonU.JJIO IONReduction in CO:

1670.40 m 49363.20 m47692.80 m18. 144 tnReduction in waste

Trees Saved



t.'

I'*s1'gj
-.*.".. SAVING OF WATER AND ENERGY THROUGH OPTIMUMUTILISATION OF JOT]RNAL PAPERS FOR UNDERGRADUATE

COURSES IN ENGINEERING
I) Dr. U.J. Kahalekar

Il.Jf;l;r 
in Civil Engineer.ing, Governrrcnt College of Enginccr.ing, Aurangabad

jl il; fili'li'J il:i:f l3: iiJii iilfftl SFFil
lj ,ili iIii,iiiirYJ::X,l'.: crVrL studenr. GECAr

tj y: il*#::rTyiff ,$iift ,';:,:r:#:.;:*'8) Ms, S_eerra p. Kolte (BE CIVtr_ s*a""i, cscei"'
? 
j, Mi lffi ,x,iail"liB..t]ft i,Jfiili8Bti,

r. INTRODUCTION
As a part of curricurum, engineering students have to submit write up or print outs ofsubmission works for practical, assignments, seminar works or project works. It is a commonpractice of students to wdre the submissions of nractrcal and ;r*".'J;; r,"j" ,,0" ",l0urnal paper' Similarry, it^is a common piaitice to p'nt seminar, project works on srngleside of papers The size 

ff n1n"r which is used by students is A a (2i c*r x 2g.5 cm). Itobserves that the other side of paper used for subrnission works, wf,ich is 0,u,", ,"i, .'"^,"0.
If studenrs are directed to write on both sides of paper, it will save substantial number ofpapers and thus water and energy wi'also be saved. usrng less number of pup.r, ,itt utroreduce po'ution writing or printing of submrssion works on both sides orl0rrnut pop"., 

''itthave no adverse eff'ect on quarity of acadernics as well as on knowlcdge inputs of studenrs.

2. WATER AND ENERGY CONSUMPTION FOR PRODUCTION OFPAPER
rutn 1d paper industry consumes large quantities of fresh water. It consunres fi.esh watermore than 120 m.lt of paper dependin! on the type o] rur, n,'u,.riul being used. Disposal ofwaste'rr'ater ficnt paper and pulp indusn.ies, 

"ontoini,environmenrar concern.,f y .Jr y. r;;;; ;;;;.;;;i,, '"; ffi n: jTilThJ:jT.ffi,ff 
IPlant (ETp) with installation of tertiaiy i..utr.nt .frt.n, tir. better effluent qualitv. fewagro-based paper rnills have installe. it 

" non_"onu,.nti"""f .;";;;";^r;;J; ;J,"., ,"incinerate the brack riquor, which is one of trr. r".;". causes ol pollution, coupled with asystem for tertiary treatmenr.
For mill producing writing printing paper and newsprinr av€l age power consumptionis 1500 to 1700 kWh/ton and wastewater g;neration is about 150 mjlton.

3. CASE STUDY
3.1 Intake Capacity:
Govt. College of En8ineerin& 

-1r:unruU*g. 
is a prime rnsrrtute rn Marathwada region rnMaharashtra state. flii institute is istablished in the year 1960 and insritute runs 6undergraduate engineering courses vL. civil, Mechanical, Et".t i"ut, p E ri,^i:.-ori* 

^"a
Information Technology' Arong with *a"r;.alr"i. ;";rses, rnstrhrte also runs MCA coursewith intake of 60 and seven pG courser i" .;t;;;;i";;ith r 8 intakes each. In this sh-rdv. srx



Table Number I
Numbe fU Cuate Students GECAr UI UNOE n

Course Numbcr of lirst
vcar students

Number of second year,
third year , fourth year

students

Total Numb€r of
students

Civil Engineer rng 6t) 15x3:225 285

Mechanical
Engineering

60 /JXl-=lt) 285

Elcctlical Engineering 60 / )x3- 22.J 285

Electronics And
Telecomurun ication

60 / tx3=zt) 285

Computer Science
Engineering

60 / JX5=22) 285

Information
Technology

50 75tt22s 285

TOTAL 1710

3.2 Paper Requirement:
It obseNes that there are nrirrimunr 6practical and l0 assignments which require 450 pages

per ycar pcr student. Along with submission works of practical and assignments, students

from iigher classes have to submit print outs of the serninar and po,p91 yg$s. Cqltll'lol-ly -
students use A 4 size papers, which are available in market. One set of paper consists of 100

pages and has weight of 0.400 Kg per set. The tentative requirement of papers and weight

thereof is as below:

Table Number 2

Numbel and Weight of Papers Required for Undergraduate Engineering

Students in GECA per Year

(Total Number of Students I 7 10)

Item Minimurn Number
of Pages rcquircd

pcr student

Wcight
(kg) of

papcr por
student

Total
number of

pages
required
for 1710
students

Weight of
papcr for

1710
students

(Ke)

Submission works
of practical and

Laboratory works

300 t.2 5 13000 2052

Assignments 150 0.600 256500 r026

Seminar and
Proj ect

150 0 600 256500 1026

Total 600 .A r026000 4t04

3.3 Energy, Water and Other Requirements:
During tranufacturilrg process ofpapers in agro based nills, water and energy is required for

production of papers. Major raw materials used in Indian paper industries are hard wood and

Bamboo. For production of papers chemicals are also required, which further contribute in

pollution of air, ground water and surface water. The CO: emissions and wastewater



grves the reguircn.lent of tl.ees and eneryy for ntanufhctLrre ofsrarisrios 01'co: crnissions and wasrewarerg.".,-r,.d;;;i;;;rillilj;.T:rri,l,,.l ars, urvcs

r._.- Table Number 3.'nportarrti^",.,\U!lsyarelwililie€y:ndEnvironmenr

;**g*ff*,#fi1g**Nfi,,;iffi

4. CHANGE OF PR,rMpAcro*u^ur*o_ilffi$+ o" suBMrssroN woRKs AND rrs

,,,,0.",J11,.1i#";1, ";ll?::: ::'* pe, vear in rhe i nsri ru t

-,,,",p o r,uu,n;,,;;;,,tjl1llil"'il..Hti**f 
,f ,T:,#i]}jd:d[{+i:il f

*iiiff:l!i;"i.';",'o:,'f ::',l,'*f ,:*l;l*"ti:lr*1,.,r." ,ha, wii, save pape-rs

i1;':t4|ifi :"il,;l,.1pif l,::*:tt#iif ril[,jq":":'"*H:ti:T"ffi :ilT
#*il"i.;,tJffi t",lr"i,'";*r3: jii,:l: j**tff :i'i,iJi.;ru;in;1,:
;[T;ru1i,:?i.H,?: j';:ilit:]t:f :;ili jii':#!l:ml;1il#,i;31ii:]:f

Magn;tudefo-
Production of One %:%l',"Tf*

Per Studen t
tOOO tWh It 378 kwh2.20 ron I'j

o. s: IO t,onr20 mr[l]J4
45.36 m

Magnitude pi
c _^.1 

ragn it ude Eipo;;;;;;G_
E rgtneering studenls in Maharashtra

(l I600 students)Weight of nape-Ls Requirea 0.003 ron

Consrmprion-oiEnergii
Produce papers

Generarion of W;sr;Ere,
4176 m



II ."r'ork is changed and the sludents al.e Circcted to Inake one copy on single side of paper and

lcrnatning 4 copies ate printed orl both siclis ol- papers, tl.rat will save aboLlt 200 papers per

studcnt. Tbcrctbl c. total papcrs savcd pcr stuclcnt u ill bc 300

Table Nurnber'5 gives thc statistics ofallnual savings o1' paper' 'uvatet and cnergy if the

writc upi plintout of submrssions arc carl iccl out on both sidcs of papcrs Tlrc tablc also gives

statistics of reduction in CO2 enrissions' generation of wastewater and savings of trees'

Table Number 5

Arrnual Savings of Papers, Water', Energy& Other Inrportattt Aspects in GECA ancl

All Over tlre Maharashtra

5. CONCLUSION

As a part of currtculutn the Post graduate engineering students have to sublnit write

up/print outi of subtnission *ork' fo"' laboratory wolks' assignments' seminars and

dissertation works. Students use A 4 size papers for tlteir submission works Since nlalty

v""r]s. i, i. a common pracricc to writc/pr.ini the submission .works 
on singlc sidc of papcrs.

The other plain side gets wasteri. lf thc students are directed to use both sides of papcrs lix

thcir submission wotks that wrll rcducc stlbstantial numbcr of papcrs.

Tlte studies are earrlL'd oLtt rt'glrdrng savings tn papcf use' watcl' consunlption iltl(l

energy by implemenrlng the policy oi*ritirilg the subnrission works on both sides of pitpcrs.

The intake capacity of Post Graduate Engineering courses for Govt. Enginccring Collcgc,

Aurangabad (GECA) is t zr, unJ p,.sently"this nuirber ofstudents requires 94500 pip^":tl 
^ll

observes that with the change ln piotlty ol:using papers on both sides' every year total 37800

nu-b", of pug", 
"an 

be su*d utta *tut 151 20 kWh energy and 18144 liters of waste water

g"n.r*ion 
"ui 

be saved. The annual saving in energy and-waste watet at Maharashtra State

ievel coultl be 1 3920 kWh and 1 .6TMillion Liters. Indirectly the number of tt ees can also be

savcd. Reduction in use of papers can reduce COz Greenhouse gas emission and pollution of

air and water.

ll ts recomtnended that appropriate authority shall issue guidelines to students to

submit the write up or print outs'of zubmission works on both sides of paper to conserve

nature and environment.
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Description Saving
(per student)

Saving in GIICA
(Intake capacity 126

studcnts)

Saving tbr all ovcr
Maharashtra

(l1600 students)

Saving in Nutnber of
papers

300 37800 3480000

Srytn4n weight of
papers

0.00 I I ton 0. l5l2 ton 13.92 ton

13920 kwh
Energy Saved r.2 kwh l5l .20 kwtr

30.624 ton
Reductron in CO:

ernission

0.00264 ton 0.3326 ton

Reduction in waste

water generation

0. 144 rn' 18.144 m' 1 670.40 Il'

236.64
Trees Saved 0.02 z.5 t
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qidsrt-( RTa-{IsT F{qtft6, 3+rrrrflE
.io irft-ft sqr oI rql nq

t 1\, lYo I tiY

iq'rrlqr'e eifrq E{ ertq-fl

']lq/odlloqq rt*i cr.
q-6tqq,

srr&tf, t'dir.r fffi hrrrrrdf, {d cTqr4 / {qrras qin o-afruqn td +1,

vrr+lq erFrqiffi q6rf6mdq, olRrrrqK cr ffif, 3iftq e{ grq(q qn+qiffi
rnffi 6r-6I fu'alqf+ errr(r-qr q.r-6s-{r-qT qTqwl qTtft q rqi qrqfrqrd<qin iqi*
i,i'iql rdqinTri' slcqn q frq'{ Enqcqr riekfic.rrd srft{6rt, grqrqs', qflrqrqtf,I,

1.
tr-6T#+T, uTttfiq$ Tzl{iq qlql qrffi61"i} qrrrqra{r q.ras-rrfi-qr ercd q
qrqftlqtqT* q-.ier,rr iiii rni.

s.rl

vdqrsrf, {ilrFft M-* cd -r *qvr Sr ?.f{fis-cl :T6IA r.sqq dd Y.srrYlI
AqT4r \. qntr€ s}rt q qlqr sH s. rrqsT s'-dt 4 qf\q} rypa

sdqTn+ n{iE liq{ rgrfrfl qqT"l srTtd.

. sp{ftcrrrffi vq, qpr qoF qs* qfiiqik+ti E-dflqtil srdftrt, rs-cq er{swr,

ifinn v. i ilqit w< fid mqfiqr eaq''i. fixuiielq, sisqrqr s{rslflrfl Tt(
M Vns+fu eftrqiffi rTilk-imqr#d qgq q\elo M \o,lqooo firKrqT 

.

qIlR {'.dr,rq T{rff -c,Tsrnm* Tf,Tdki. (for team work submission) q{ q ilurql'iJ
q,tr<rqr s'fdl qrgqr qrq{ q-cqw \16r qqtd x,(o,yoo mrrnd qqo mr-ar ig v+-d a
iqq* qsv\,.q. kwh wffr r** q-qa Ei-G rT+i q rror K{rq{ l,3ro,yvo kwhq

Ji.is <{rmsr o'nrsist qqn d$'{T$t. Rrd-rd +qar s$vnqq uz ds yFF'd

sr{f6qw{sr{ ftt;rqk c{E a;d slrt. Mi lgd-m sftr.ni eroqrs qr*+a
qffi Rla_d'-qlsuqrd nd stTt. 1Mfr ider 6r sqr6'q ernfo qro erq<
sTrqsr {r+rftm setsrs or{o.{uftq srt. .J+/'-

{tIIFFF',
q-ofr.ul"rq e ft'-fl+d ft'-6rs{sd

',r .rxr$ t|q; ya rrq{ rnq-61q' efqqiffi q-qfrsrac

0 \W./

lic.t

-:- -c-aJtlqlmq't +l.lq.lq.li.
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