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"' 
' " '

Sir/lV{adam, i

The UGC on the recommendations of the Expert Committee has approved the Mincr'
Research Project entitled *DC Voltage generation Sorn'.live plants/trees and its Utilization in
gencral circuits" irr the subject- Electronics to be iundertaken by Mr. Wajire G. S., Sl{R.l
SHIVAJI COLLEGE, AKOT ROAD,, AKOLA-444 003. The financial assistance ol'lhe t (it
would be lirnited to Rs. 105000/-(Rupees Only) for a period of two years. An amount of Rs.

85000/- (Rupees On[y) is presently being sanctioned as the first installment.

Total amount for the project:'Rs. 105000/- 
.

The grant is subject to the teqry-s and conditiotts as tnentioned below.
L A Certificate:of Aceeptance of the conditions governing,the re$earch project should be sent

-=-__--._imrnediiitely,to this office. ' '

Z. The amount of the grant sha-ll be dralvn by1 the Acgountq Officer (D D.O), University
. Grants Commission on the grant-in-aid bill and shall be disbursed to and credited to the

above.rnentioned institute thiqugh D.D.IRTGS- ConfrnialibSr No/ NEqT/ fransfer No.

3. The sanctioned amount is debatable to the Maj"Oq Head 4(iv)b[Fot General), 1;B(i)h(i)b (Iror

SC), 1.$(i)h(i)b (For ST) and iq valid fot paymeht during the financial ygar 2012 .-2013 
onl.y '

4. The grant:is-subiect to adjustment on the bpsis of Utilization Certificate in prescribeci

p ro forma submitted by Univ'ersity/C ol19831trytilute-

NOTE: ,

1. The. grant shalt: hot be used' self-finantiaV,non.granUuqtAe{'i1i,11!9es,&. teachers.

Z. Date-of implementafitrn will$e'{heldSte o{sanction of first ins[ellm.ent. 
;

3. The "*."r"h., is required to submit pn Acceptance Cerfificplg of the project in

the enclosed format to tUu affiIiafing lrniversity, rvhich woflld then be sent to

UGC (WRO) in'a bunct by,tlre:Udivilsify.

Non-Recurling
Grant for Two
vears

Amount
(Rs)

Recurring gg,ant I* Year
Amouirt

2"o Yeai
Amount

Head of a/c

Books & Joufnals 15000 Contingency, - ' lr 5-000 5000 {(iy)b
(For Gdnerat)

1.8(i)h(iln-
(For SC)

1.B(Dh(i)tl
(For S'i)

Equipment 50000 SpeciANeeO r0 0

Travel/Field'work' 7500 7500
Chemicals'&,Glasswat'e 7500 7s00
Others 0 0

]-otal (Rs.) 65000 20000 20000



i 47_025112(WRO)
4. Please send ode gop{of the lroject completion report to Director, INFLIBNET,

Gujarat university campui, Nivrangpura, Ahmedabad for record.
1

5. The staternent of expenditure i,ncuned a1d b!e,f academic progress report relating to the
above nlojecl,is to be sent ih the pfescribe{ foimat to this 

"fn"" 
u6"r^**pt;ffi;i;;;

vqg. auai-td'.utiiization 
""ttiti"&..oi-'fuir-uir.culJ ;"d;ited statement of

e1penAitu..qs ,4{d .,final : projg$ |fapoit ,b'e:, suUmircd ,immeOiiately aftery after completiion of the

Ttre'aslels 
legqirgf:w!*tv op, substlnlidfly. Qut, of UGc granr shall not be disposed off or

eircumbeied'.on ulilize{ fgr,nulRoses,other that those for which the grant was given, withoutp** sanqti6n o^rn9 uqc; ,Western negiquat omc;,il;. 4;^;"7;;d ."r'."v',i*"'in.
college cease to function, such assetd shall reveh to U.G.C.

L'opy to:
1. THE PRINCIPAL

guRI SHIVAJI COLLIIGE, AKOT ROAD ,AI(OLA _444 003.t].- MR. WAJIRE G.S., SHRr SHTVAJI COLLEGE AKOT ROAD,, AKOLA _

444 003. i'
J. DIRECTOR (BCUD), SAI\IT GADGE BABA A]\,IRAVATI UNIVERSITY.

: - t\ register of the assets acquired wholly or substantially out of the grant shall be maintained
lry the University/College in the prescribed form.

i'i. I-he Univerqity/College shall stiietly'follow all the instructions issued by the Gow. of tndia
lrom time to-time rvith iegard to reservation of posts for sc/sr/oB c. 

-'
9. The in!.erest e.arned by the'Universr,UlCollege/Institute will be treated as additional grant

and it is required to be incorporat"d'in the-u.c./sratement 
"f E;;;ir"r" l"i.itria"i"

uGC, (WRO). 
:

i0 The u;iv*lily{oltegg spll,'f1lly.,1g,n! ''the otficg Language policy or the union
Govt. and comply^yitJhe officiali l-anguage Act, 1963 and"Ofircial ilg";g; ir* r",.
official purpor.i ortnr Union) Ruted, t qzZ e6.

i I . The sanction issues in exercise of the delegation of powers vide Commission office ord.'
No.5/92 dateil':may 0l;,19t97,' 

,

i2. fhe funds to fhe extenl are a.vailable lundet the.scheine.
l3.The granlee.instrtuttbn sha,:i..e1su1e the Utihlation of grants-in-aid for which it is being

sanction./paid.Ir.r case non-utilizatiorl pa1utilization, siil,ple interest g rOZ, p".;"""r;
amended ftom time.to time on uhutilized amount ftom:thb date draw/io date ol relund as
per proviqiqns qontained in general,financial'Rules of Govt. of India witt ue:ctrar;;;. 

- .. ..

Yours {hithfully,

4.

5:

6.

A,MRAVATT, AMRAVATI: 444602 , '

DIRECTOT.,; tUcnnR EDUCATION, CENTRAL BLDG, PUNE

1 g" glTfal| G ENERAL, MAHAilAsrrTRA. srATE, M UMBAr
GUARDiFILE;:, ',',

:il

: \ Joint Secretary
)-
L--=---

(Dr. G. Srinivas)
.Ioint Secretary

fi-nivas)



rndex No.
lr College : 01.01 004
r. College : 205

Shri Shivaji Education Society, Amravati.

Shri Shlvnjl eoftge CIfAffis, eommenoe & SaienoCI,Alkole

Near Shivaji part, AkOla 444 003

(NAAG Re-Accredited Grade ,A' with CGPA-3.1i)
UGC Status of College with Potential for Excellence

Email - shivajiakola@dataone.in & principal@shivajiakola.org Web site . www.shivajiakola-org
Ph./FAX (0724) - (O) 2433438, (R) 2453295

Dr. Panjabrao
Deshmukh
Founder President

Adv. Arunbhau Shell
President

Dr. S. G. Bhadange
Principal

Ref. No. SSC / AKL / Date:-20/ 07/ 20L5

Too

The Joint Secretaryo
[-lniversity Grants Commission,
Western regional Oflice,
Ganeshkhind, Pune- 411007.

Subject : Release of Rs. 2010001- towards the expencliture incurred under M.R.p.
Reference: LjGC letter File No. : 41- 025112(PRO). dared 2510212013

Respected Sir,

Vide sLrb.iect cited above, yoll are requested to release the arnount of Rs.20,000/- towards the
expenditure incurred Lrrrdcr'l\4RP of Mr. G. S. Wajire ol'this college. The total arr1oult sanctioned fbrthe MRp
was Rs. 1,05.000/-. OLrt of this, the antottnt of Rs. 85.000/- u,as releasecl as a first installrnent. Till the
completion o1-the stLrdr'. the total experrditLtre irrcLrrred r,i'as Rs. 1.07.833/-. lJence it is recprestecl to sanction
the same.

The details olthe experrditure are giverr as below.

S.No. ltems Amount Approved
(Rs.)

Expenditure Incurred
(Rs.)

Books & Journals 15,000/- 15,l4gl-

II Equipment 50,000/- 51,750/-

II I Contingency including
special needs

10,000/- 10,181/-

IV Field Work/Travel
(Give details in profbrma )

15,000/- t 5,750/-

V. Hiring Services Nit Nit

VI. Chemicals & Glassware 15,000/- 15,0031-

Total = I,05,000/- 1,07,933/-

Kindl"v send the rernaining anrount at your earliest.
Thanliing you.
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EXPENDITURE DETAILS

Name of lnvestigator :- Gajanan Shankarrao Wajire (Asst. Prof. in Electronics)

college Name :- shri shivaji college of Art's, commerce & science Akola

Date of Starting of Project '.- 2210412013 and date of Completion of project :- 2210612015

Particulars Bill date Amount Rs.

A) Books & Journals Expenditure
Ndeal Ent s, Mumbai 10108t2013
Rajarshi Shahu Books, Akola 15t10t2013

07 t08t2013
20t04t2013 Rs.2000 l

l

The lmpulse lnternational, Na Rs. 3900
Rs.15149 i

Rs.14935

09/09/20'13

Rs 390
Rs. 980
Rs. 980

QeleIE! e_c t rq119!4! ql a 10t11t2013

3817
2511
2921

-.1
I

___l

l

10

i

l

---r
I

I
I

B

u
M

ent Expenditure
ree Enterprises, Akola
ree Enterprises, Akola

28107t2014
28102t2014
02t07t2015R N Electronics, Pusad

C) Contingency ExpenCiture
Jayantilal Dwakadas Akola
Sahu ftectronics nko
Sisodiya Zerox Akola

28t05t2013

07 t06t2013
Hussaini Shop Akola
Electronics House Akola

30t05t2013
28105t2013

Jai Ambe Hardwaare Akola 03105t2013
R N Computers Akola

Vidarbha Telecoms Akola
Kailas Mobiles Akola

25t09t2013
22101t2014
25t08t2013

nrversrtV Amravatt 19 0710613014 i Rs 500
12 Laxmi Electronics Akola 20 31112t2014 Rs. B1B
13 SGB Universitv Amravati 21 29t1.1t2014 Rs 250
14 Science College Nagpur 22, 23101t2014 Rs 1000

Total Rs.10181

D Travel/Field work Ex nditure
1 Akola to Nagpur 23 23t01t2014 Rs 4760
2 Akola to Mel-qhat 24 14103t2014 Rs i270
3 Akola to Amravati --*E-*- 071o6t2014 Rq 1a?O
4 Akola to Amravati 26 29111t2014 Rs 1930
5 Akola to Amravati 27 27 t10t2014 Rs 1930
6 Akola to Amravati

Total --LL *

-,ffi4

07102t2015 Rs.1930
ns TSZSO

rr".),;:{f,j;\
.,ti ,- \orr:i "r.- 1$'ii " "j.9



E) Chemicals & Glassware
Exoenditure

1 Mavuree Enterprises, Akola 29 28t02t2014 Rs. 5730
2 Mavuree Enterprises, Akola 30 11t03t2014 Rs. 775
3 Mayuree Enterprises, Akola 31 28107t2014 Rs. 2950
4 Swastik Scientifics Akola 32 28t11t2013 Rs. 450
5 Sahu Electronics Akola 33 13t01t2015 Rs. 995
6 Dr. Puniabrao K. Vidvapeeth Akola 34 16111t2013 Rs. 100
7 Goodluck Traders Akola 35 15t01t2015 Rs. 787
8 New Kailas Electronics Amravati 36 08t02t2015 Rs. 2980
I Supreme Enterprices Akola 37 15t12t2014 Rs. 236

Total Rs.15003

Grant Total (A+B+C+P+91 = Rs.107833 /-

Signaturg oLPrincipal

^.#S*ffi;h0*-

Signature of lnvestigator

%Ll^elA
^(__9, 

cffegMr
cHAR rEBElt n ilc'fiiinr rnlrrs

signature of charter"o ff#,l;msPs
(With seal)



COLLEGE OF ART'S, COMMERCE
LIBRARY DEPARTMENT

.tr 1

'r:*
. a."4.

,': I

1:

r],
'i.
.:.t

SHRI SHIVAJI

it is cerlified that the Bool<s

college central library. Their

& SCItrNC}I ,4E{OLA

I .tr,tc- 6-5-2 {} i -i

ACCESSION CE,RTI FTCAT E

purchased h'orr N4l{P gretnt are hancicd ll"'et'ttt 'ihc

Accession nutlber is frorn 48425-4846i

. 'rl.::l

.:

.;i
:' i;'':i,
':ji

'j' ',j

';l
' rif
:it
.ti

: i'i.!

i
'':4
,-n
J.

.1
I t'?

.l.i

:'l
i
l:j

.ri

.1

,

: '{.
ri
tr
:!

,,i!

..44.

.:*i
i+

:r
r+i+

.7
.'.ri

$
. l:i

:il

-i
1

a::

:Ji

ti
-T
.,1:

:'l

,t

'i..
";
1:t
-1.

: ;.!)
.x:

:*
.b

1*

.;tl
t
i'li

.."i;
't;
,;t
.rq

.'.il
f

n \ -d{W'L. e9"
Librarian

LTSRA F{IAN
Shri Shivaji Coltege of Arts.

.gommerce & Science" AKOLA

Investigator

(Asst. Prof. G. S. Wajire)
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_Shri Shiveji Cofiege, of Ar?s
commerce & Science,AKOLA

A GRADE C.GPA.3.2iI., bV UN*G
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It is certified that the following Equipments has been handed over to the college.

ASSETS CERTIFICATE

l'/t. I'io. ia&f3

1) CRO- Duat Trace 20ltl Hz
2) Digital Multimeters
3) Currentmeters
4) Breadboards

,,nnr,r3#Prrincipar

,'ffirffiffi

@

5) Voltmeter
6) Digital Panelclamp Meter
7) 6V14.SAh Battery
B) Various Electrodes

M-'Y
Head of lilecfionics L-

S4SryapCEIege, Akota

'*^*{;f;rt{Affi

\

ffiY, .tii'"-.. t#lo
f t g.,'".^i lo

tu b#



Annexure - III
UNIVERSITY GRANTS COM MISSION

BAHADUR SHAH ZAFAR MARG
NEW DELHI - 11O OO2

STATEMENT OF EXPENDITURE IN RESPECT OF MINOR RESEARCH PROJECT

Name of Priricipal Investigator : Mr. Gajanan shankarrao wajire1.

2.

3,

4.

5.

6.

Dept. of Principal Investigator
Name of the College

UGC approval Letter No. & Date

Title of the Research Project

Department of Electronics,
Shri Shivaji College, Akola (M.S.) - 444003.

47- 025/ 12(PRO), Date 25/ 02 / 2Ar3

DC voltage generation from live plants/trees

and its utilization in general circuits.

Effective date of starting the project : 22"d April, 2OL3

a. Period of Expenditure : From April 2013 to June 2015

b. Details of Expenditure : Details are given as follows

S.No. Item Amount Approved
(Rs.)

Expenditure
Incurred (Rs.)

I Books & Journals L5,OOO / - L5,L49/-

II. Equipment 50,0o0/- 5L,75O/-

III. Contingency including
special needs

10,oo0/- LO,L8L/-

IV. Field Work/Travel
(Give details in proforma )

15,OO0/- L5,75O/-

Hiring Services Nit Nit

VI. Chemicals & Glassware 15,OOO/- L5,OO3/-

ViI. Total = 1,O5,OOO/- L,O7tg33/-

7. lf as a result of che,ck or audit objection some irregularly is noticed at later date, action will
be taken to refund, adjust or regularize the objected imounts.

8. lt is certified that the grant of Rs. 85,0001 (Rupees Eighty Five Thousand only) received
from the University Grants Commission under the'scheme of support for Minor Research
Project entitled " DC voltage generation from live plantsltrees and its utilization in general
circuits" vide UGC letter No. F. 47- o25l 12(PRo) Dated zil a2 I 2013 has been fully utilized for
the purpose for which it was sanctioned and in accordanggffiffifue terms and conditions
raid down bv the Universitv Grants (Qmilsion s_ f;l#t"y'gi

-d*d*^sftffi'',tr*ffi:l',,, ii 
;

ffi.- t"i.t{0.:5asu34,:',--rki



UNIVERSITY GRANTS COMMISSION
BAHADUR SHAH ZAFAR MARG

NEW DELHI _11OOO2

Annexure - lV

STATEMENT OF EXPENDITURE INCURRED ON FIELD WORK

Name of the Principal lnvestigator : Mr. Gajanan shankarrao wajire

Certified that the above expenditure is in accordance with the UGC norms for Minor
Research Projects.

/\,al

t4. G. CUnWffig
CHARTEHIN A[gOUNTAN

14. lio. 5e80g

S.N.
Name of the
Place visited

Duration of the Visit Mode of
Journey

Expenditure
lncurred (Rs.)From To

1. Shivaji Science College
& Research Lab.,Naqpur

23101t2014 24t01t2014 Own Car 4760 t-

2, Melghat Forest, Melghat,
Tah - Chikhaldara

14/03t2014 Own Car 327A L

3. Research Lab., SGB
University, Amravati

07 t06t2014 Own Car 1930 /-

4. Research Lab., SGB
University, Amravati

27 t10t2014 Own Car 1930 /

5 Research Lab., SGB
University, Amravati

29111t2014 Own Car 1930 /

b. Research Laboratory
SSC, Amravati.

07 t02t2015 Own Car 1930 /-

TOTAL = 15,750 l-



Annexure - V
UNIVERSITY GRANTS COMMISSION

BAHADUR SHAH ZAFAR MARG
NEW DELHI _ 110 OO2

Utilization Certificatg

Certified that the grant of Rs. 1,05,000/- (Rupees One Lac Five
Thousand only) received from the University Grants Commission under the
scheme of support for Minor Research Project entitled "DC voltage
generation from live plants/trees and its utilization in general circuits",
vide UGC letter File No. .47-025/12(PRO), dated 2510212013 has been fully
utilized for the purpose for which it was sanctioned and in accordance with the
terms and conditions laid down by the University Grants Commission.

SIGNATURE OF
INVESTIGATOR

PIINCIPAT
$hri Shiv.ril Coltrge of ArucsnnrrFrytilerd0{lxiIe

ACn&

-Al4-i.---
J'.:- ," .,:-:,,'iffifr,E

CHAITTERET] ACCOUNTANT$
M. l,lo, 328D3

STATUTORY AUDITOR

(Seal)



Annexure - VI

U]VVERSTTY GRANTS COMMISSIOI{
BAHADUR SHAH ZAFAR MARG,

NEWDELHI_IIOOO2

Final Report of the work done on the Major / Minor Research project
(Report to be submitted within 6 weeks after completion of each year)

1. Project Report No. :- 2nd 1i.e. Final )

2. UGC Reference No. :- 47- 0251 t2(pRo) Dare 251 02 I 2013

3. Period of reporl from :- April 2013 to June 2015

4. Title of research project : - DC voltage generation from live plants/trees and
its utilization in general circuits.

5. a) Name of the Principal Investigator :- Mr. Gajanan Shankarrao Wajire

b) Dept. and College where work :- Deparlment of Electronics,
has progressed Shri Shivaji College, Akola (M.S )

PIN _ 444003.

6. Effective date of starling of the project :- 22n'1 April 2013.

7. Grant approved and expenditure incurred during the period of the repofi.

a) Total amount approved :- Rs. 1,05,000 /-

b) Total expenditure :- Rs. 1 ,07,833 l-

Report of the work done :-

i) Brief objective of the project :-

1) To plan & to decide the range of voltage which is to be generated.

2)To design & development of various electrodes & cells (of various shapes
& sizes) for tapping the dc voltage.

3) To study the effects of different connections and combinations to get the
optimum utility of the plant or tree.



_l

ii) Work done so far and results achieved and publications, if any, resulting
from the work ( Give details of papers and names of the journals in which
has been published or aceepted for publication. :-

1) In order to prepare proper electrodes and cells, different materials tike
Platinum, Gold, Silver, Copper, Lead, Zitlk, Aluminum, Ferrous,
Carbon and Nickel are studied on the basis of electronic configurations
and chemical reactivity.

2) Also different type cf shapes and sizes of the electrodes of abovementioned
materials has been prepared for comparative output response and study.

3) The comparative responses of the outputs from the different elecffodes and
cells (of different sizes), on various types of living plants have taken and
the tabulation of the data is done. Also, design and fabrication work
of various cells & its analytical testing has done in Central Research
Laboratory of Sant Gadgebaba Amravati University, Amravati.

4) The output voltages using different electrodes & celts for different living
plants are found in the range of 0.35Volts to 1.23I Volts. Using proper
combinations of the electrodes & cells, the output voltages ranges to
2.Z&lvolts and even more value.

5) By connecting the elecfrodes & cells in particular fashions, the generated
output voltage was utilized to operate low voltage electronic circuits such
as Quartz Wall Clocks, Digital watches, LED circuits, Calculators,
soundlBuzzer circuits and tiny DC motors.

Paner Published details are :

1) "Green Eleetronies: Scope for future renewable energy source "
New Interdis ciplinary Nati onal Res earch Journal ;
ISSN t 2279-A349 ; Volume - IIL Issue - I, March -2An.

2) "Green energy can become an alternative low power source",
National Conference on Recent Advances in Electronics and
Computer Science (NCRAECS) - January, 201,4. .

ISBF{ : 978-81-906457-5-1

3) "I)evelopment of Cells for Generation of Potential Difference from
Aloe Vera", lnternational Journal cf Science & Nature ( IJSN);
ISSN : 2279-6441 ; IJSN-VoI. 5 (3) - Septemb w, 2A1 4.

Has the progr€ss been according to original plan of work and towards
achieving the objectiveo if notn state reasons :-

iii)



--l

iv) Please enclose a summary of the findings of the study. One bound copy of
the final report of work done may also be sent to the concerned Regional
Office of the UGC.

Summary of the findings of the study of this project has been enclosed
herewith. Also, one bound copy of the final report of the work done has sent
to the concerned Western Regional Office of the UGC at Pune branch.

v) Any other information: All the necessary information is already included.

SICNATURE OF THE PRINCIP
INVESTIGATOR

PRINCTPAL
PRINCIPAL

".;HHt€Hi{qq.m.



Annexure - Vll
UNIVERSITY GRANTS COMMISSION

BAHADUR SHAH ZAFAR MARG,
NEW DELHI _ rl0 OO2.

PROFORMA FOR SUBMISSION OF INFORMATTON AT THE TIME OI,'SENDING THF],
FINAL REPORT OF THE WORK DONE ON THE PROJECT

1. Title of the Minor Research Project : DC voltage generation from live plants/trees
and its utilization in general circuits.

2. NAME AND ADDRESS OF PRINCIPAL : MT. GAJANAN S. WAJiTE,
INVESTIGATOR ,,Vrundavan,,, 

Shastrinagar,
AKOLA (M.S.) _ 444 001.

3. NAME AND ADDRESS OF INSTITUTION : DCPATTMCNT Of EICCITONiCS,

Shri Shivaji College, Akola (M.S.)
PrN _ 444 003.

4. UGC APPROVAL No. AND DATE : 47- 025l I2(PRO) Date 25t 02 I 2013

5. DATE oF IMPLEMENTATION : 22"d April 2013.

6. TENURE OF THE PROJECT : 2 years

7. TOTAL GRANT ALLOCATED : Rs. 1,05,000 /_

8. TOTAL GRANT RECEIVED : Rs. 85,000 /_

9. FINAL EXPENDITURE : Rs. 1,07,833 l_

10' TITLE oF THE PROJECT : DC voJtage geneiation from live plants/
trees and its utilization in general circuits.

1 1. OBJECTIVES OF THE PROJECT :

1) To plan & to decide the range of voltage which is to be generated.

2) To design & development of various electrodes & cells (of various shapes
& sizes) for tapping the dc voltage.

3) To study the effects of different connections and combinations to get the
optimum utility of the plant or tree.

4) Finally to utilized the seneratecl voltase fnr qorrt,st nnarori^- ^r r^.-. r^--.
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12. WI'IETI-IER OBJECTIVES WERE ACHIEVED : (GM DETAILS)

Yeg the progress was according to original plan of work and towards
achieving the objectives. Finally, the generated voltage was utilized for acfual
operation of few low voltage electronic circuits andlor gadgets. The output
voltage was applied to operate low voltage electronic circuits such as Digital
watches, LED circuits, Calculators. SoundlBuzzq circuits, small Toys and tiny
DC motors.

13" ACHIEVEMENTS FROM TF{E PROJECT :

The concept of generating the DC voltage (potential difference) from
living plants and trees is somewhat creative and innovative. This kind of system
could provide low cost, pollution free, continuous & natwal option of the
electricity or power source, which might be used for different low power
applications in near future.

This research work will be useful to wrderstand few electrical, chemical
as well as the botanical characteristics of the plants and trees used throughout
this work. Though this fundamental & pioneer research work is in its infancy,
but it will be helpful to the scientists & researchers for advanced developments
& research in this field.

The outcome of the research work is to add and develop the fundamental
concepts in the field of electricity generation from plants and trees, which might
be utilized in various disciplines in different ways.

14. SUMMARY OF THE FTNDINGS ( rN 500 WORDS ) :

Detail study on the research topic is done and a separate summery
of the project is enclosed with this report

15. CONTRTBUTTON TO THE SOCIETY (GrVE DETATLS) :

The generated voltage has an importance and market value.

It has mors advantageous to layman and/or society, as the plants and trees are

easily available throughout the worldl

It may become a cheap and affordable source of low power energy.

Can generate electricity from plants and trees throughout the farms, gardens,

yards or even in pots.

Also this research work will be helpful to the scientists & researchers for
advanced development & research in the related fields.

As the generation of electricity is from plants and trees, it has the relevance of

a

a

a

a
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16. WHETHER ANY Ph.D. ENROLLED / PRODUCED OUT OF THE PROJECT :

Yes, Ph. D is enrolled out of this project. The principal investigator
has registered his Ph. D. in Sant Gadge Baba Amravati University, Amravati
(M.s.).

NO. OF PUBLICATIONS OUT OF THE PROJECT :

( PLEASE ATTACH DETAILS )

Paper Published details are :

I ) "Green Electronics: Scope for future renewable energy source "' New Interdisciplinary National Research Journal;
ISSN z 2279-0349 ; Volume - III, Issue - I, March - 2013.

2) "Creen energy can become an alternative low porver source".
National Conference on Recent Advances in E,lectronics and
Computer Science (NCRAECS) - fanuary,2014.
ISBN : 978-81-9 06457 -5-r

3) "Development of Cells for Generation of Potential Difference from
Aloe vera", International Journal of Science & Nature ( IJSN);
ISSN 22279-6411; IJSN-Vol 5(3) - September,2014.

4) "Obtaining the Potential Difference from prickly pear "
INTERNATIONAL JOURNAL OF' INFORMATIVE & F'UTURISTIC RESEARCH
(IJIFR); ISSN :2347-1697 ; IJIF'R /VOLUME: E8- Muy, 20t5.
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Summarv of Minor Research Report

Name of the Principal Investigator : - Gajanan Shankarrao Wajire
(Asst. Prof. in Electronics)

Shri Shivaji College, Akola- 4440a3.

Title of Minor Research Project : - DC voltage generation from live plants/trees

and its utilization in general circuits.

#####w##tt'ttw#i##ffi#.ffiiltttt###lill##ffi#tfiiltlttt#fi##w##w\ilt####w#####ft1;t###

(1) Introduction :-

Elecfrical energy plays a rnajor role in our day-to-day life, due to which its demand and
consurnption is also increasing consistently. As a result, different ways of electricity generation are being
tested & introduced. Almost all the methods of generation used are categorized as conventional energy
and non-conventional (renewable) energy types. Due to the more uses of conventional type, there are
many environmental problems, which has to be faced in the practical life. So, in order to overcome most
ofthese problems, different non-conventional energy sources are being developed and used. Through this
minor project, an impact is given to generate DC voltage from succulent type of plant like Aloe Vera or
Cactus group of plants. This is a type of, non-conventional energy & is very useful as it is eco-friendly
technique of voltage generation.

As per the law ofconssrvation ofsnsrgy, "Energy can neither be generated nor destroyed, but can
be converted from one form to another". The non-conventional energy sources such as solar energy, wind
energy, hydro energy, tidal energy & biogas energies are playing important role in the global dernand
because conventional energy sources are exhausting rapidly due to enormous uses & consumptions. At
present, the scientists are doing endeavor efforts to find out various non-conventional energy sources
which could replace the present conventional energy sources. There are number of ways by which
elechicity is being produced. Producing the electricity flom tree's or plant's leaf as well as stem is
possible. During the process of photosynthesis, each cell of the leaf emits'trillions of electrons. By the
proper movement & collection of these electrons, we can produce small amount of elechicity. In another
method, we can get current fforn leafs by means of flow of electrons between two types of different plants
using different metal conductors, cells or sensors. If the researcher are able to produce or generate
electricity from plants or trees, everyone wants to be planting the trees in ones garden. Govemments of
different eounfries also motivated such a process of plantation. So, fhe nrimber of frees in the globe will
also be increase, rvhereby the earth can even save from global warming by the proaess cf plantati*n.

The present scientific world is taking nuch effort to explore the non-conventional energy so$rces
for the development of the growing hiimanliiad. Therefore, the current minor research project in science
urge the evolution of renewable and non-ccnventional energy resonrces. This project descritres tlie design
aspect of one such non-conventional low power energy sources in which various plant or hees are used
separately as an electrolyte with the help of different electrodes and cells.



(2) Few reviews from research teams :

MIT research team : MIT researchers now believe they can power a network of sensors

connected directly to trees to perfonn a variety of tasks. "A new ssnsor system is under development that
runs on electricig' generated by ordinary trees! Apparently trees are capable of self-sustaining a reliable
source of electricity. While a free may not seern like much of a powerhouse, the "trickle charge" can add

up, 'lust like a dripping faucet can fill a bucket over time," said Shuguang Zhang, one of the researchers

on the project and the associate director of MIT's Center for Biomedical Engineering (CBE).
Trees could serve as "silent sentinels" along the nation's borders to detect potential threats such as

smuggled radioactive materials with the sensors powered by the kees themselves. They could also prevent
forest flres, among other applications, by sending early reports to the anthorities.

U.S. Forest Service : Right now, the U.S. Forest Service says that manually recharging or
replacing batteries in remote automated weather stations, which usually have to be located in hard-to-
reach places, makes things impractical and costly. The new sensor system would bypass this problem by
tapping into kees as it's very own self-sustaining power supply. Each sensor is equipped with an off-the-
shelf battery that can be slowly recharged using elecfricity generated by the tree itself.

The system produces enough eleckicity to al1ow the temperature and humidity sensors to
wirelessly fansrnit signals four times a dzy, or irnmediately if there's a fire. Each signal hops ffom one

sensor to another, until it reaches an existing weather station that beams the data by satellite to a forestry
command center in Boise.

Wageninsen UR plant scientists : It is possible to use plants for generating energy without first
having to harvest thern. This is the exiting conclusion after Wageningen UR plant scientists and
environmental technologists connected reed grass to a microbial ftiel cell. This fascinating discovery could
open the door to nurnsrous new applications.

"It is indeed very green energy and in principle far more efficient than energy from biomass," says

Jan Snel, photosynthesis expert at Plant Research International and Wageningen IIR Greenhouse
Horticulture, and a team member involved with this research project from the onset. "It is more efficient
because you stay much closer to the source. We use relatively simple organic acids and sugars that are
produced by the plants with the aid of sunlight and which partly are natrnaliy secreted through their roots.
Those acids and sugars are broken down by bacteria and we harvest the electrons released in the process.

In principle, this allows energy to be generated day and night". David Strik of the Environmental
Technology gloup is equally enthusiastic. "'Although we are currentlv talking about very small arnounts of
energy, the crucial thing is that we have proof of principle. In near future'we can produce power from
plants

(3) Ctassification of Plants :

The undertaken research involves several steps for generation of optimum voltage lpotentiat
difference). This includes the classification of plants for the"stipulated purpose. In general all the plants
are classified in following types:

Ficus
Cactus
Almus
Pinus
Acer

at
*
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Few Cactus plant phqtogranhs

Throughout this minor research project, some elecfical, chemical & botanical features of these
plants will also be studied. Few cacturs plant images are shown below :

(a) why

a

a

a

a

a

a

I
a

a

u'Cactus" genus is selected ?

Easily available througliout the world.
Cheap and affordable.
Can grown in farms, gardens, yards or even in pots.'
Not consume by animals, pets or human beings.
More succulent plant with long life.
Can live in exffeme environmental conditions.
Large surface area of leafs.

Large amount of swap flox'.
Contents large amount of Carbon dioxide (COr), Oxygen(O2), Hydrogen(H), Glucose

(CeHzOe), Plastoquinone (PQH2), Ferredoxin, Carbohydrates, Minerals, Water(l{2o) etc.

Less corosive for electrodss or cells.
Photosynthesis process faken place on large extent (day & night).

a

a
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(5) Materials used for construction of Electrodes & cells :

Electrodes & cells of different materials has been designed and developed of various sizes &
shapes. Responses of various plants & fees for different types of electrodes & cells has been studied.
Also, a response of various plants & trees has been studied for eleckodes of different sizes & shapes.
Following materials are used to designed and developed the electrodes and cells of various sizes & shapes.

. Copper Electrodes

. Aluminum Electodes

. Zink Electrodes

. Lead Electrodes

' Iron Elechodes
. Silver Electrodes
. Gold Electrodes
. Tungsten Electrodes
. Platinum Electrodes
. Carbon Electrodes & Bimetallic Elechodes

Photographs : Different elecfodes and few cells designed

(6) Responses of plants in different environmental conditions :

All possible environmental conditions of the plant has been shrdied and
combinations of elecbodes for maximum efficiency of voltage generation.
environmental situations/conditions, during which the response was studied.

tested for
Following

l,

different
are few

. During the rainy season

. During the winter season

. During the summer seascn

. Dwing the day Lime

' During the night time

(7) Samples of plants collected from :

During the undertaken minor research project, the samples of plants for the data collections were
procured from different locations. Few locations along with the titles are shown in following photographs.



I) Euphorbia plant: sample ccllected from
Melghat forest, Chikhaldara" Dist. * Anravati

3) Sample being tested at College Research
Laboratory, Akola using CRO & DMM.

5) Sample collection by investigator from Lonar Lake,
Dist. - Buldhana

2) Prickly Pear plant: sample collected & tested
Frorn iVlorna river, Bhod, Dist. - Akola.

4) Sarnple being tested at SGB University Research
Latroratory, Amravati using Impedance Analyzer & DMt\t

6) Priekly Pear piant with Zn-Al electrodes
indicating 1.288V output on DMM



(8) Measurement of ElectricalParameters :

For the optimum range ol outpLrt voltage and cLrrent, various combinations like series
combination, parallel cornbination, anti-series and anti-parallel cornbirrations ol electr.odes and cells has
been tested and studied for different plants. Using Platinum & Zink electrode pair (pt-Zn), the optimum
single pair output voltage was recorded as I.5 I 0 volts where as tvvo series combinations of plaiinum -Zink (Pt-Zn) pairs output was recorded more than 2.481 volts.

The 4294A, Precisiotr Impedance Analyzer, is an integlated instrument for efficient impedance
rneasurements and analysis of electronic components and circuits. The Platinum-Zink (pt-Zn) cell was
analyzed using Precision lmpedance Analyzer (Nlodel :4294A M/S Agilenr, USA), at ,,lnstrumentation
and Research Center" of Sant Gadge Baba University Arnravati. Virious electrical parameters like
impedance, resistance, capacitance, conductance, output voltage, output current and output power were
measured for analysis before and afier the insertion of cell into tlrc Aloe vera plant. These observations are
briefly summarized in table I below. $

Table ( l) : MeasLtrerrent of'Electrical parameters

S.

N.

Electrical

Parameters

lle lbre Cell

insertion

After Cell

insertion

I Impedance (Z) High (Mo) Low (mf))

2 Conductance (C) Low (pS) High (mS)

-) Resistance 1R.; Fligh (Ka) Low (mQ)

4 Capacitance (C) Low (pF) High (nF)

5 Output Voltage (V) 0.00 Volt 0.967 Volt
6 Output Current (l) 0.00 mA 9.5 m Amp

1 Output Power (P) 0.00 rnW 9.l8 rn Watt

The observed output current is considered as short circuit current
to the corresponding potential diff-erence or ernl. Similarly, the potential
the output voltage and it is considered as open circLrit vottage.

(9) Utilization of output voltage in miniature elijetronic circuits :

After successful generation of stnall amount of potential <jifference, it was utilized for actual
working of miniature electronic circuits arrd gadgets. With the help of proper combinationr.nf .i..,roo.,
and cells, following electronic circuits were operated by using this output voltage.

. euartz Wall Clock, '

. Calculators rvitlr LCD Display

, *,Jil,y,l,.ffi1u0,.,,
. LED Circuits. Smali forches & so orr

which is practicaliy proportional
dill'erence. which is nothing but
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The output voltages of difterent cells using dilibrent plants/trees are summarized as fbllows:

Apart frorn tirese majo'findings, there are sonte observatio's :

l)Thcre is reciprocrl relation bctneen elu'ctlocles ilistance ancl output voltage & current.

2) Thcre is positive relation befivccti electrocles surface alea arrcl output voltage & curr.ent.

3) Insignificant variation in results according to the seasgns glthe year..

4) Series and shunt combinations o1-tlie cells can be used to increase outpLrt voltage & current.

5) Predominantly the series'cornbination increases tlre voltage level.rvhile the shunt cornbination

increases the culrent level.

6) Zinl< electrode worl<s as good cathocle (negative) terminal fbr almost all combinations.

7) DLre to redox reactions, Alumitiurn and Zink materials oxidizes on some extent. -

8) The output voltage appears across the cell fbr long span of tirne.

9) Electrodes and cells are rtrore active and sensitiv6 to succulent plants/trees.

l0) Proper combinations olthe cells catt be Lrsed 1or rvorking of rriniature electronic circuits.

S.N. Name of the

Plant/Tree

Pt-Zn

Cell

Ag-Zn

Cell

Cu-Zn

Cell

Cu-Al

Cell

Au-Zn

Cell

1) Prickly Pear 1.510v t.445V t.056v 0.860v 1.070v

2) Aloe Vera
(Aloe Barbadensis)

1.223V t.225V 0.964V 0.770v I.23tV

3) Musa
Paradisica

0.845V 1.082V 0.815V 0.594V 0.851V

4) Michelia
Champaca

0.962V 1.026v O.83BV 0.660v 0.886V

5) Euphorbia
Nerripholia

0.867V 1.003v 0.884V 0.65sv 0.928V

6) Ficus
Giomarata

0.689V 4.712V 0.815v 0.6 r3v 0.820v

7) Ficus
Benghalensis

0.586V 0.s92v 0.142V 0.s89v 0.793V

B) Calotropis
Gigantia

0.5 t2v 0.540v 0.591V 0.506v 0.s84v



(8) Measurement of Electrical Parameters :

For the optimurn range of output voltage and cunent, various combinations like series
combination, parallel cornbination, anti-series and anti-parallel cornbinations of electrodes and cells has

been tested and studied for different plants. Using Zlli,k & Aluminum elecfode pair (Zn-Al), the optimum
single pair output voltage was recorded as 1.231 volts where as two series combinations of Platinurn -
Zi* (Pt-Zn) pairs output was recorded more than 2.281 volts.

The 4294A. Precision Impedance Analyzer" is an integrated instnrment for efficient impedance
measurements and analysis of electronic components and circuits. The Silver-Zink (Ag-Zn) cell was
analyzed usin-r Precision Lnpedance Analyzer (Model . 4294A M/S Agilent, USA), at "Insffumentation
and Research Center" of Sant Gade Baba University Amravati. Various electrical parameters like
impedance, resistance, capacitance, conductance" ou@ut voltage, output current and output power were
measured for analysis before and after the inserlion of cell into the Aloe vera plant. These cbservations are
briefly summarized in table 2 below.

Table (2) : Measurement of Electrical parameters

S.

N.

Blectrical
Parameters

Before Cell
insertion

After Cell
insertion

1 Impedance (Z) High (M0) Low (mQ)

2 Conductance (G) Low (pS) High (mS)

--t Resistance {R) High (Ka) Low (mQ)

4 Capacitance (C) Low (pF) High (nF)

5 Output Voltage (V) 0.00 Volt 0.967 Volt
6 Output Curent (I) 0.00 mA 9.5 m Amp
7 Output Power (P) 0.00 mW 9.18 m Watt

The observed output ctrrent is considered as short circuit crrrent which is practically proportional
to the corresponding potential difference or emf . Similarly, the potential difference, which is nothing but
the output voltage, is considered as open circuit voltage.

(9) Utilization of output voltage in miniature electronic circuits :

After successtll generation of small amount of potential difference, it was utilized for achral
working of miniature electronic circuits and gadgets. Using proper combinations of electrodes and cells,
,hero'owin"'."]"'11F##f#i::::i-'u'fpu'1vol'iage

. Small Toys and Gadgets

. LED Circuits
Small Torches & so on

Acftral photoEaphs and video clips of actual operation of above miniahue electronic circuits and
gadgets are recorded and stored in the research laboratory of the college. More and rnore applications of
this generated potential difference are being tested and studied till the date, fbr its optimum utilization.
The efforts are being made that how it can tre used more effectively for the general sociai approach and
common laymen.
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I ) Normal Setup using Aloe Vera plant 2) Calculator, Digital Clock & LED are in r,vorking

3) Sound/B szzer circuit, Digital closk & IC 555 circuit in working conditjon

Large number of photographs and video clips of'actual operation of above miniature electronic
circuits and gadgets are recorded and stored in the research labaratory of the college. More and more
applications of this generated potential difference are being tested and studied, for its optimum utilization.
The efforts are being made that how it can be utilized more effectively for general social approach and
comrnon laymen. This is a type of non-conventional energy & is very useful as it is eco-friendly technique
of, low voltage generalion.


