Model Question Paper
First Semester B.E. Degree Examination

Renewable Energy Sources 22ETS15E/25E
Time: 03 Hours Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing at least ONE question from each
module.

Describe hydrogen energy storage and applications.

Marks
Module -1 ‘
Q.1 | a | Briefly explain the principles of renewable energy, energy & sustainable 10
development and the implications of renewable energy
b | Discuss renewable energy availability in India and worldwide. 10
OR
Q.2 | a | Briefly describe solar, wind and biomass energy. 10
b | Briefly describe energies from the ocean. 10
Module-2
Q.3 [ a | Explain solar radiation and its estimation. 10
b | Explain the pyranometer and pyrheliometer. 10
OR
Q.4 | a | Explain solar flat plate collector. 10
Explain the principle of the solar photovoltaic cell. 10
Module-3
Q.5 |a | Describe wind energy availability in India and the major problems associated with it. 10
b | Explain with a sketch the basic components of the wind energy conversion system 10
(WECS).
OR
Q. 6 | a | Explain the photosynthesis process. 05
Classify biomass conversion technologies. 05
¢ | Explain with a sketch downdraft gasifier. 10
Module-4
Q7 |a Explai . . CL. 10
plain with a sketch single basin tidal power plant.
What are the advantages and limitations of wave energy? 10
OR
Q.8 | a | Explain the principle of working the OTEC power station. 10
b What are the problems associated with OTEC? 10
Module-5
Q9|6 Explain the fuel cell. 06
Classify fuel cells. 06
Explain zero energy concepts. 08
OR ‘
Q. 10| 8 | Explain with a sketch the electrolysis method of hydrogen energy production. 10
b 10




Solubon to Mode! Queshion Poxyqr,

Module — 1
QL . Ph‘r\c(é)\&? of YRnewable Qn(r@ji

The U\oraj Souyeey which  tan be COO'\D\‘WOUSU ytfl(ng),ecﬁ
withia  dhe B fuene of Aveaan djvcid_\j

o Wiy donet 6{%
c}Qdeié ngib W called o

Yenewable ey Sounteg

—  Rencwable Qﬂ@@j fuwr(ed  indude both
yodiah o

‘ C&t'\’ﬁd") Soloy
and 1adiet golor tnepy fudh of wind. hdéyo)oower/

ocean (r\Q'@j C(r\c& bioc‘mﬁf lourcey that  @n be ‘M’\ﬁao\
I a Suituble ~Oonaer

— HOS% ot Fhe Yenewable enmaj Sountey bike Wi‘ﬂA/
Soloy heat / W canngt he Stored, in ONEWJ Nehyed Aore
T4 S (of‘r\w‘r\uo\*ﬁb (oonerted T bl form ) Drungeitied

o\igth\bUM and u)h'lv‘&:r& wWithout \0'8'\‘61%'3 193¢ ranedicce &}O%L

—  Renewables  aye available  fiee of Cost,  Hence Shejr

(’,Gf\&ump'h‘()ﬂ Sy\ou\fj be PRI e

~ Most of  Vencwable DY S e pallafon e

. U*\\ igqxor\ 6(\ y(r\culdb\,(, Qn&m SOUJCQ waill \QQA %0 UJ‘\S(V\@&)‘OQ
of '@K@ﬂ Cxcha

Guronath  Mewunds



Suftainchle c‘t\/dolfw\erxt .

Med

The  doclopment  that  meets Pt needs  with comvoat feag oo fdarishic vepuivesnent§
5

Enevaj_ and  Sus nable davtlepenent -

N

‘H, ey \P\&i\r\ XS \(\O Ny cL CO\{W\'Y\\:S (e oa x‘r\"@ o) | 6\8\,”&,\ o0 C_f\“[ /

@\Qwﬂ\ chtQ Or\( o CQ(JR\\\(\ f@k O\&th-mﬁg'a d’}\g obStac|ef.

- BElomemic @y@w?ﬁ\ oI (VC\ij &’\od\fS owj\’i&j‘i é\‘f certoin

YR - Emm T Wvﬁcwt imﬂ)\f( ol feddercs of

C\Sj Qoqr\‘\\:} ’S QCC'K\Dmd. DQW\OUDmQr\"(‘ 0’( @ (watzj A
mccufum\ A0 Pm@poﬁ“om ’\0 Q(\C@j Cof\gum’o;\{om. Vhe
Sendard of \N{Uf_ o o Cownby  can e As"rtdi"j' tkdeda
Por chﬁﬁtk CY\'&YDJ (qumft{cm.

Q,mr(nﬂ\j Fhe Y GBS @0 be cx‘t\y{bd‘tﬂc\ o+
D 'Po?u\c(\\‘or\ & dhe LUO{\C& hed {r\(}wﬁﬁcg vﬁf,d(:j
2) Statndoyd ofﬂ.-}.‘:\ \M@ 0’€ people ned in(reafed .

Tetarh 09@( LQKP”;\_C% Qi\tw C.Oﬁﬁxmé)’\fom W o mafwtg\c

6%)( QQWEL VO) (o oxC e (Ou{\)b\j _

Eﬁcm Jercaind '{iS ;nutct&‘@ e b Year.

A
(P
R

Q et h r\(cw\'



50 Cy a\\ 1) P\l CCL‘»D'»QQS oﬁ YU\(VJ‘&)DLQ Qr\c,ryaj &\YC@ ‘
| Tmy \i cadons

H:So\\q Uy - Naon g)\q)\di@ Jowvce.

QVQ (?Yo&gﬁ@e\ q&o@ Pot ywd»\& F’o\l\x"h"oq
?’\’\’o@‘bm bmeﬁﬂ ke  aaviwhne /"'F\Oc& ){‘)Qj[ ere

Q‘@ Derelopenent ot Project woil) Take 6 ‘OJ@\W.
Ty /\@&a’ﬁm ey hovetdo be e

Problers of o of \n\\oa& CCDN\FQI\Sc(‘Doq fr

o

Sc\w U\L% - Abor\(}w\’\'\j e \able

(@<N @mqmﬁ \ocad Q“‘\ijmm’( it Sjﬁ'(_ﬁj‘ art_
dw j mc"J\\"GC’kC}\’\\(A y C@ﬁmb\&lc; % ;/\S'\ILUQQ\
\0 @L\\:j )

Deoncshe  opplieion is  Awgib e

— .

f) wrveness % Qc&ucs&’h‘a I (ycoplﬂv aboud dhe wS@*
Conwi '\0\5 Jdhe Batop\Q aboul  yAvESment .
Slowo {)yocd  of U\c@ NN 2O .

\/mav ol ot needed Ao tastell wind fars
(PVOUM*\ ok Qm\fﬁﬂf@\‘(’ﬂ ) (,u‘\’\\"ﬁ & v@{k@ﬁ%)

horenful fo  bivdg.
Nci@ N eperden. o heake 4o be ey
rom pepulaiion .

o

quﬂ)ndt‘ﬂ MQUOW\CM



1\CXOL\ /\/\JQW - S’Qoaxi B vegearch woyk me{Um)( é%m{c(\{c'

Ay | ~ Pollehen e

~ Mapne (H CIQ\QQ)’QS
-~ (an obfdh ’Q‘Sh&j 1 ‘\&‘*S"t'fj-
- Can odfect Jownr oy |

Bie Ardg | - Booj{ for fav{cu\}wr& and allicd indubtviey

LCW@L rployerest FFncadhion
= 5@@& B yepeorch work
— Qﬁ\ﬂmprrm)\ ot \/1'\\65%9.

- (gmé»mcﬂﬁﬁ fone  awoust of pollybion.

QS .

QUY\)\‘U\%% ™ Cu)Jr‘(S\'



QI-b WWond woide eneuable Crepy cx\/csu\q))i’\it\j

Caryent world ey Senario

So\ﬁﬂ = 3l h&d@“r
«géo\\, 9[- By
wWine

Er\o@j \kgaag in dhe werld varyy \QQ“\ (oqrﬁj o (wqu ER

G\r\& %j 5(:"-0\66)%3(0\]\ \OCL(HO:), The U\)O\’\A 1S S’h“ 'YQ\:S “8 on
Coavtnliored RS £r m(d\\a W\C\O'GX%B of  Cn QB ¥ eeds.
@a@@m Shf s m,mmck fiore
C%m Cen\Rnbonel ﬁ/\d@ ™ distw
off  Yenewable (r\aaj Sourt @)

-~ ConCentyated '%%36 o C'W@j
buded chgg o Qﬂﬁ@j Cin terag

Renewable ey O%r\md\‘ovﬁ iy dhe  world C%&\)

Seler U\Q@J — 1033 Twy

Wiad U\Cm — 1§ TWh

HJL\W powey” ~ Y14 Twh

O yenewibley — 763 Tk

Cravunath  Mewundi



Requ);k emQYCU awailab; Mj 0 lf\cﬁicx.‘

Wi a Pof\l\a}\‘m of L3 billien , Tdin hes oadl; ve
Meraand .‘@( Qf\QYDj Aﬁ’ ‘ﬁ)&,\ 1§ Wﬁ\\(}\\j @‘NVCB QLO[\G(\U' Rroen

G G)D\Ayg,‘r (,\Q’QC'\T\ ?\Cﬁ)xoﬂ Q-t d_L\Q— JBA‘\( Cﬁ I"“QXQ&QV\C\QF\CQ P 'H‘\Q_.

e QQ)(\:S b  oake ZD\CNOL en UOU = '\(}QJ? Qr\o‘\w\f have_ Loﬂ'b'nutc? AP
oYy  &Soen  dewdw . (o &j WL Ot power RBcent  nebos o
a 4@"(@\ \‘(\g&m\hé Q\Qt)m\cib QCLYCLC"B of owr ]% ekl AL

T ftetled, Caéxxc‘-\g of  Rreeable Ky  of

Qr\@m o Indie

So\ar L ¢ 55 GW
Sewrcer  PRES Tobrondhion Bustar
; -0 W |
N '\& ko-03 ¢ C(O\"t~ of Tl
\ e g] 4w | |

LCL“a{ \'H&\'O \“\’6 Sl q H‘ﬂ)j'bfj C‘F New Q{\Qx
Sonch ydvo 4-83 quw MRrcble enepy .
Bio power lo-62- W 8§ o0 9 Fep 2021,
Nuclear 63 Uw

No A Yerewable_

Guyunath  Mawu ndi



~Emwaj Oenm&\‘m v Trdial i widh bo‘\h Mon venewable
ey Jources E&be&t o[- Showe ] and Wf\“‘“““ anm Sowrcy
Equ!c Yool Shave ) | Enw(jj Coamivalent 1o neorb R AN
S P}Qc&ucgc) bj Non yencdble CRFY - dour ey @mfﬁ&?}
of  power plotS  wn by (edl, o8 and digel. Encpys

iﬂ QXCQSS % \60 (f\/\! (S &)W&\M(J bj Non WnQL\fqﬂ)L( Qngqaj
Souces

A2

SO\.O’Y‘ QI\QVDU . /th, YQAK)J\‘}" Qﬂor(j:j Qﬂ\iﬂﬁcs }33 (H’\Q g\iﬂ i
called " Solar (mej. Solor  yudicdyen

OGS of (Jenma
'mbg " X~mvy ) U\)ml\r\‘o\e‘h W.M&

; Vofyayed ) Yediowavey et

Sclor fw s dhe pouer  obtaine) by hamessins fhe en

J o

Givo eut by 8wl wmys 1y g wed R harngy
Q\(c\‘h"cal Qr\cm , d”\e{meﬂ Qf\cr(aj v@r %QQ’H!@ Cxﬂ)\u‘ccx%‘mj W
N\ortj other QW\_&(q’ob“}. 3 [nr\agork\w\'t‘ Soloy Qf\ﬁm (eVSjon
P yoce§ieg |

1) Helochern el PwoCefs Solw%nuaj_—a heancal nery
S B P)'\U}ngﬂ%%\f yW(QU — biong Van&j

So\or anm —_— hmt me )

Selor et collectors golonr powﬁ .

&) Heliothemal pyocess

&

2)  Frelio dedlyicel prece {5
X P)\gﬁq volaic  cell .

Ceum nath  Mewond; | +



\/\)\‘mé\ ((\Qh’aﬁ . K\"f\c\\( (nq,% ugjoc,‘qk;& uok\’H Jhe aoOVEement of

\M@L sl of QY gyer dhe eovdh 'S &wrﬁuc@ 1S called o

wind Qn% Wied Ytgu\\j Froes ay §n h\o)D‘OO, which (¢
bleasfe of  prefSwe gredient . Wind 5 cauged by

D omechve
Civculahon ( H\O\ﬁmﬁﬁf of  air ’Gﬂm &Cyv\c_(h;r*o Pb\o’f 781“00)

) Yo windS  ( Caused \)3 ‘nm’ﬁzacﬁ lond § weder moustaing Q’rc)
“This wrc}. nesy - (on 19(‘ hasaedsed {Q. &cﬁi&f) Several enory Needy
Wiad ey (overtion Sysieess WK Wind twrbing e uged
T® Bméucc dtc\w{u‘«}j |

&omtng QI\U@U ’ Fn\& (;faam‘c shattey PWAU((A )3} Fqn{j —

heth J[ﬁ\rytﬁ*hal and ocym%c and Eheiy  deyrivoive s Yermed
'og biomass Tt iacluddy C@hw\\'\vﬁ,& /@ﬁ&’r QoS Crops aw\m
’Q{ Qﬂum C°f\'tcnt P\cm)c o Ommo,q wagte .

Solor. energy —> Phatosynthesis —> Biowags —> En% gpvetion
Rivmass  YeSouwrty  fall  in 3 Ca*"@cmq
D) BnoquS i &lid @fm ~ woed, cawmwrol VAU arvienal wogte

Q) Js,ocm.g\g In Y\OHQLYCAA%{\AO’\(A '@rrn— Lor)\/(/r"‘(t:& |l\‘k) |7,(A ’)Q,xd\?
K= Charel, methand ,  biodiesel

3) Bievass  in FOSOUW formy  tenvertdd b
— ohon PM@S.

Cuvanath  Mowwd:



Q&-b, \MT oeani +

— Tidod Rnuppy

\J\)GL\& Qr\zm

- Ocean ’th(m\o& (nu@j

i tnepyy

Tidy e ywc)u(d ~dinl y bj dhe amm‘(cm“mc&

olbrachon  of P moen  and the Sun on the

waott v of
Solid etk ord A oteanS. About * Fo-/.

ot dhe l_\&Q,
E)VQ(\\)LC\‘ré force S duc P the oo and 307 o the

Sun . “Thas the mooq D) the m@"@f 1%010’”' Sqf’{"‘ffl& wester

Pq\\us c&w&j fom  the earth  on Ahe Side AFCLU@

JC\\Q_ Mo o N ;

\S

ond  oF Sarne Pre Jo\\‘(}\ Q.f’\YV)"'\ Y 6’\,\“(01
&wctj &m The waly o0 <H\L Of]oo&v)( &(}Q ‘ 'T}\uj
Ngh Y oglowr

in dhefe 1 artag C’\ﬁc& lod Bde s
NSy PNP » | |
Aam& .
H'\ h %\C}‘Q Ao pe ch[) J)
,__,L'\W@l“jl’:k—— e o s s ol s @ perded D
—D F’\Oc "FKOQA QL{‘{T@'\'{
Canenk /

L Low WA b

with  ebb
fpw hide - ‘Ebb Cohmert

R

'QWU nath N CW\M\(}';



[/\]dlvﬁ M(@d v

fPopodic T § £ yup & Jowny oo of  yerky ia
[q@g lch?/ oCeans 8 Se§ g QCXH((g wavt§ Thgj Oya‘jma—tg
})Q(a\x&ﬁ O‘F Su'(’ﬁq(l «,O\'r\cgj ‘ Weavts  anc Oﬁt\c_m‘hj bQCC\UK of
lod  windy  of P&andog winds Thfj Pofess  both  Kindye
Qr\qﬁj S ?a—\tﬁ’[\aj\ QHQUJ . Wetre Q’\(TG‘D @O be  mpudh PNOY.

Gncentedtd  Yhan  folar Cﬂ?m . :Dm[)of‘tw\it Chorackghes o
Woves  aye NV %cﬁﬁ% gwm Peryod.

A (et —
\/m A a— wav me\'n‘\VC}Q, = H“d"i’
b B

S » A= Warleralh
| /N/’m@h 0

Oceon ‘U\W\l Qn&»@jz Ocean 'U\ormuk Qr\cm ')’(TfU’S to

ORS00

OWC Soloy Qf\Q/@\\j S{ORA 0§ heot  in dhe. o0Ceon  1ate electy eneaj

bj f‘mk\i@ uge of A‘Q"‘(?Wq}“’e diffrrce bdween  Jhe B
Surface  Weakty  and colder &Qf woctey

Since. OCean Wadkr)  onc

HQOC\—(C\ &Dj The ‘S‘“"’/ dj‘cj (Cales Vil i“‘lﬂ\awyb‘bk Source of erw@\j,

Ul’)‘ikQ Aimcﬁ‘ So\cw Qﬂ&@j/ﬁi OCean Qn(,@:j ) ‘X\/di‘ablt
Qof\’\\‘r\uovxﬁ\J vathy  thon oaly indhe c)a\j%sm(.

e e e
; . ” Y . !
Co\d waler ) (o B

% |
v\

GLU\N\C\‘H\ Mewund:



Module =2

T ——
Qla. -F\)\f\&o\m En‘\ijS‘ } “Selay Y@c&f@'\\bq H

The  eney preduced  and  sdicted by he
Sun ok Lwecaﬁ‘(a\\j PN Sun's enery that  veadeS dhe
Cactn IS eftmd to af goler ey TTh nep 4
i< vodiaed ag e\echonn ﬁﬂﬁﬁg waves  of  which 9. /

have chxvz\méﬂ\S in the Yerge of 0t Yo He

Solay eneryy Y(cxd\*‘é The Top of the  carihys G)V‘\*OS'(pMK

TaISIYAY beut : o ooy (
(oGS of ot 8/ UWitvanelet YC&CS‘:O\\WO‘\ CS}\D(‘\? wavdﬁ{

We [ Visible Yyt C medivm wavelesth)  Wer s jfend

Fadi aon QO@ ch(\m@*hx).

= 13 etk
1)) | R d= \“Q\?Xlox’f“km .

F e 195 ke ~—"”’>l

Quwm‘c% i

Mewoomds C No\R T Furndermptals  Faclude $he  beam r@g\icd\"on% difuge yed 1aBon CLU‘U)



e vflecied ok
S a\oy” Y\O\A&&\Wm e \D@Q Cpace

- i

SN U(ﬂﬂ er |ien

of cr\:r“cjﬂ
%&r VBOO / SQC‘*)YQY\\’\
a :
EorthS  adm osphere.
&ce«m O Lk
y odighen N -
v \ Dk vodiaton
K. ' Berth
7 A A A A S 7 T e
A 4 d g Surface .

Beam vadichon or direct vedioton:  The Selar  ~udiadon

"YQCQ{\(CQ& o dhe CovdhiS SUFFC{CQ Without d\dféu of é\iﬁt’b“or) /

deflecon e,  igline  with dhe. Sun ic called
Aivect yadiohon.

D F&xgﬁ ‘(‘u&\‘cctmn'
Ne=e for’b'or\ of yediahon 15 cbSerbed and Scarbitred

beown oy

ia coth'S ij»f)h@)&. Q}W\"@v\ @(\;\g 0Lone (O@ woil abge v

nearly Al Phe wbayielet  vediabion . Wweder Vapour  gnd

Ceulooa diopide il obforb  Sene.  amount oF Qm&j

\ ’Yﬂct)&é\ «(‘m@{ Yn <H’\Q 0'\'ka \f\CU\Qx , S Qqﬂ(h\,\
due  to o\l Fodeoy

Qe “urg

ch{\‘\\ Qu\(}'h e e

Mo{(cu‘g? CK"\A
i 0

H\Qf (‘&“\Qj’}ohefy& .
Sovfoce

o3 Rr

S@kﬂﬁhﬁ "N e

- = i }1(:‘ ~\/
- * o JUY ¥ )‘\\lgg‘)
S Calleeh é\ g vod; . r

QU Y‘\'\'(ﬁy}" Meoun r\rkf



(@3 a.- Com%é o

ESOmeboo of Solor A dichoo -

The  meagocoeat of  Solor Yadiabos  guer o peved of

P  at aplece i dhe best Approach for Q’D’w\cﬁv@ averoge.
’T‘CL&QQ’BOA clcﬁox ’ﬁf e\j\cd? ﬂé\ce TF dhis ¢ nat PDSY:L\() cﬁa‘ttx ‘Qcm

Neax bj | o cachyong h&\ﬂa Sieniloy aﬁcamf}:j and Uioredt_ can be_ USed)

TF both of these appwaches  Gre not G‘JOSII))\Q/ 0N (A uge g pivi-
"‘CO.L Mﬂﬁo{\g}“fg \,‘mk{f\& d%( \/\G‘U@ U‘F Y&Cg\‘fl{\‘of) wdh MC‘l'twbl@iCaL
pommdod like  Quaghinc howrs (Joud OV, Precipitedson o

Thew ox TUNY - CAPYESSs oS T eSbmede g roediadon |
&@5&8”\(&8 A’aybom uSH @ Ch‘(, le‘f\bur\’t Q‘p &uf\S)'\\f\Q 1S a9 }anw

EO_ &—rb[ } 0\& b oot (onsimts
mﬁ

%Z h\oc\ﬂ\\ q\r’“"ﬁﬂcp C}ﬂﬂj 610501 vediabon  on J“Ohloc\‘hxk
g\*w{a(& al a ‘Ocu’\joo C Ky/m ~tlaj)

One ny,—e&z,}

e = <U:j OB ot dhe émb @bbﬁt\ yadiadhsn  6n o Mevige.

—al Surface  of the Same locdSen on Uwréo:) CKJ/ML. D

S=  wroathly avogr of  dhe funthine hours per doy ot dhe
\ocov\\'om )
= Moadhly o of  mefimuen pogsible wthine houes [dag

B et |
ok dhe loethion  (h) .

13
Qumnccth Mewuad;



QY b. SO\CMf W(}t‘(ﬁom medfements -

ijqnoma"t(f - HCO\Y\,\VQS '\9&0& _’YC&ACQ’\\O() C\r\c\_ i{— an oNeafuve.

Aifllg.  Tediodion vaigh me‘c& aﬁc\a}\m%

Pyhciometor = Meagoned  direct vadiation

P3 Yanome e -

‘/'/////////////////////
i . ‘E\QC K g‘\ly—ﬁck( e
& Qg ooy

\Z. 6[\&0?{‘(3 P\“{Q

Quronath Moo



A Py '\ON\&_U“ IS an iegbrument whicy ANTIATYRS
Cither gobol or difuge Yediatien T’&\h@ 00 o hovitontal
Suyface oY o htm\‘fphe‘n‘(ol ‘@dc& of e, Cong o bon

5 as Shown in the Sketch, Basicolly dhe pyramomeler
Congists of o black’  Surface Which  heads up when
Q%PQYQC& to Soloy  Yadiation. (LY Wenperadae.  increagy
urtbil e e o hek gan by Slar vediabion

67\'\0\5 ‘U\C. 'YC\‘\'Q O‘p "\QCft l\’)&\f b\j CGﬂ\&C‘\'Qr\I (cf\cgudjoq

G\r\& Yt\dicd\'oﬂ- .Th(, hot Junc’\ﬁoqj crﬂ 'U\Qm\napilﬁ_ oy e_

altached o the  back Sorface,  while  Ahe  cold

and\'oc\s e loaded  under  a éucx-r(& plate which  does
hot  neccive  the m&idﬁonf: An & emf g @U\cfmﬁ(ﬂ
( hecasse of ovperahye difken) whg S usally g dhe
vm.éﬁ'g@ ot lo mv, “This €rmfl\ ij!\a -ﬁ\dkm C«\ibn,dtJ

as Qr\caj ")/Q('ﬁi‘\lﬁc& R Y V\lCde/ mdwl

Gurunath Mewods



Q2. (ontd.
Pyrheliometers

1. Tube blakendd on iagide  Swrface
L. Badfle

& ﬁ\fénmﬂ ind etor

Black  cbforbes plate

| Thermepile | Jnchos

b « A —OXiS )O’hck{@f

Mechani |

A fjﬂ\t\iomdtr IS an iaShwument which
))Q&m Y&Aiq‘\\‘om 'ﬁlu‘@ on 8\1{1['\&(@

m™m (0@ U‘K.L -

Nosarel Yo Rin's yeﬁg,

QUVUMH) ™ euowv}(

19~



The | black aberber plae. ( woth et Jordhios of Ahermopile.
abudxd ¥ ) 5 locatd  ab Ahe bag of a CQ\);mm@l
tbe o The  Abe i cx\ﬁnecﬁ with the  diredyen £ S
Y with the Mb" of  A-axs #QQK‘-,B

Mechanfon
and  an Q\@ﬁ metndicalor Tpde black (OQ@ of Fhe
bt and  the heffigg will qbgorb/&f\ccf the  difRse vad: -
<boo and gy black  furf e A {yvey

| on\\j b&m& mA;Q-hQ,)
Cqm(\ S\l amoart of A\‘q‘-&fﬁ TE'LA;(‘\W\Q’\ 'ﬁ\\‘& WitNA the.

fcxch(cy’mmm @@\L’ of the infriment

Q‘\N wnath HQ‘N\C\1



QYA Clar Bharmal FystemS —  Flot plate  collecler

Difug c&cﬁ\)m
o NN s P LR

Trang gt

s// AhSorb-&r f\Q\K

SV

© o O O
O — Ll(}\,qc} 'bkbt

e / / / /7-—- Tt loton

CQ&*@'

The ]\PW-’\UJ}[@ fcq\\ouJQA 1S {0 Q)(dme L C&O\Vk
Nrfac fo Soloor YC%C»QS\\‘Oq So That dhe  vadiahion if

abferbed

Boport of dhe  abforbed vadiaen ip Ajen Yonghred bo o

Aluwid like @iy o weder, TF dhe opbical cmcmwm o

e done 1a Fhe Solar rermd Pjﬁﬁﬂ Fhan
el 8 rmed S Aot p\cdt Col\e cfoy

Such ol

| T)'\(, Sk oF \{C/\M‘c)\ at D)\orh Col)e coy
i oS Shown 1o the ‘%wyﬁ, B (o5t of

N ahy orbes

P\;&Q o on wWhidh ‘B\L Solor Yudiadvon el

s Q—HW‘ Coming,
| J
“H\W&v N a Jt(bmj fcwfs\‘\‘ (6\eY ( h\ac\{ CﬂC ﬁ\&ﬂ). ’Uw(_ CQbSorbu\.
Yadiayon 5opetly  tedkned o o “7\*‘8 'ﬂbw"é dhwfj*\
@b@ whidh oy ’)Q)QQQ\ o The ab§oybesr 'p\;rk

\‘r?c(am\ Width it

QL\VU(\C\'U\ M wa‘c\{



: “The ﬂﬂ\gh‘ﬂ ;@ Po‘ft o the ’thcki‘u,‘h‘o-f\. Qb\‘f&)’bcok i Fhe.

absorbur P\ot\i 5 st bj © Cewechon ond v~ vudicdyon to

the &umw\c\;@g T Fhe  Aop  Rufuce
B e bk ed ohs
0 ycc\ucia

the thormel

and L\j L@\(Qud)‘oq

The Trwg et ovey }\e)doj

The lof§es bj Com&elon and Y —vadi 4oy, Whte
/

ivuldhen  on the ki back.  and cc&gﬁ h
du i\'\l oaducho ‘ .

§ %'yt caihg ceaduchon heat: logg . I+ i Fxed A
ppor @ &N.Q. ‘YQ , ”i%c?@ Kuth ( for lﬁc«*‘@- 19 Northe

htm“j IP)WYQ : |

i

?ﬁvt N A Lompomef\‘tf of et p\cr}t Collector

D P bedpeet cods ade wp of s or yadicbon ’mwm;m&
plaghc Sheey

1D Tubg [Fs] crmds onededdo absubor e [ inl
with ¢
5)  The abferber Pl (normally melotiic) wifh
black  Surdece.
"\\{) .i;\\gu\dxﬁon ?@MQ\Q& @ bﬂ‘\(l’\‘& Sidyg “\tQ Minanife
heat  \oSses.

v) The  cas .‘@ which

; \Cl(mcf\%g i

sva 1 » \
o It f’ E )

/
Qv unath MNewundy \"i*j’:_ ;,"/ F

wwwwww

enclasg C‘A,&/.;;i}“ 2



@‘H). P\#/\(\p\( of Solor ¢l

Wl i“ﬂ?o(\ﬁii\'\" Sﬁff R MW\VQQ& in §he Prnc o’DlQ e

NO{K\‘@ of CK&Q\@)’(UJ\--
L. Grabon of  paig of v § ~w U\a@g ( called
Qechon— hole pairt) in Fhe oo < by abjorkd  Soler
Yudiahon .

A Sepanton of the  popine § nyetiv C’“@@@J by o
potntyal @mo\i@n‘f withia dhe  cell .

The el et be made of @ el cohich can
absorh  the enersy oSsociaded  wilh dhe phohns  of &,\;UM‘
The Ay (&) s Given by e equaon

E =he/n
what, N2 Plan (kY gongtant = 662 % (027

ls .
C= \&\OU“C} of l@h‘c = 43 Xl‘ﬁmk _
Nb§ WNH@ Thege  Values ;o we @L&k
= \9\\44/?\ SN} i elcchon Volif (Q\[)

%?\ i M.

Matenad  Ritable £ cthOf))f@ Jhe Qﬂer&j o photeng

of | -&m\@*\‘t e Semniconducky ke ilicon

Tellande ; 5d\liwm o\YﬁhchL, To Fhe

&t Cadudey

The e Chyonf OCC\xm onc of 9

Qumw e cwcndy



Valence b&r\c} @J\c% W (ond uchon [)ar\o(
7' \/@\QI\CQ f)umc& — dﬁd’\’ﬁ @ \O‘ﬂr U\C&j \Q\'(L —{i\ d ISR L
Cof\cs uthyony - elechans @ h&j}ww n

) .

) ”_ ﬂo+ ﬂ(ugj )

—

the difyence bl Yhe g ey vl (vadence K
Cor\(xu&\‘oq )JCV\CB) i CQH@C&) -H\k bC\r\c& aqp Qr\a\@:j %
(ﬁo)aj E > bou\ok OQ(P eﬂ@j(%)
m(k‘"?@! C&'\(& QY cide_ 5

W\Q%@ O‘F &l @h‘t kawra

Ore  abgorbed g Fhe M

o of
A’\*L dld\’of\j‘_
2 Coadychion bor\(&
—~ | 7 T
80\ oy — Q\Q}h::\; hele Ea : .

“f&&(:(\ﬂof\ e - ﬁ __l, Valence bﬂr\c)\
>
= | .

T—H ﬂ*’ Ptypet 7]

T}g\‘j&/ n- Ej pt’ J. g CH 00 BCLLK &‘(/\Q./

, | E xdomnd \Qcil — Cuyyrent

Medod codn Y

OQuyonath Mewondi



Module =2

Qs a. Wind encpyy  aveilabilly o Tndia

— fs of Septeen bor el dhe ol installed  woind power

Cc\yacib 9 Tedia 5 Gowe) w.

- India »’\WS \»fdh 0 \aﬁﬁé}”f \':\gﬂga,\lfA wi“\) fcwtf CC(OOa(ﬁ

i Jdhe  werl\d.

= Whad power  capaciy 15 enaialy jyrmc“) aooss  the fou-

~ tharn ’waj—‘c@m and  Northwegters Sty

- The Yoverment =~ of Tndioc  hos installed ovey  §lo
UQ\“\(B W\Oﬂ\to*(\'a Stetvoal o\l over Hhe Country d”\\fo«@*h
the NC\’D‘or\Q IASHe of  Wind Ege,m C NTWE)

T NWE D haiucd  wind potebd maps o so,

8@“’)’ \Oo on & \Lom abo\&é’\&)n\'\& \QV‘d

Y paorr y@wml a9t gy

A Py Ve &
Toel  omd Qﬂtm oy eaydy -~ \6-F X\g\)’m WH/J(OVy"
U\)\‘(\(\ Qr\bm O \QP\A ayYka. & -6 F X (JL’\\WY\/UCWP

Ufable.  woind ey i the wedd - 0-001 10T/ year

USable woid Qntm in Tnadia - 135X (0 th/d@v\.

Prsent  astaled myctciﬁ (n Prdia -
(a3 on &y 2032 |

Guvunaty, ™ cvdund|



Wiad power QC\J)a(ﬁj Mg%uk\cé\ in Tadia |

( o5 of  Marh peat)

“larmil Nodu - Feog-o04 rfuo
{Mmjc _ ¥sel Hw
Maharoghiree - 200 Aw
Ko naskar - WRE nw
Rajasthan - 4ize nw
ndbire Prodegh = tode
HC\CM\JCK Pred ek ~ 2514 MW

Te\&@m@ - &
erda ~ 63 fAw
Others B R

b g Stete

Guvocety  Mecsunds



MQ\SQT PW\D\QW\S CXSSO(iQ“tQ& with wm& powcr

D Avaidability of  woind ey s %dwb‘@ ' natue
A Thae aye S5ug vlalkd o jngiallation ok

froper it 0 freio
0&‘\(\ (@r\bﬂl) | ‘

©@anechieo & Socvfd\\j,,
for \&Vaw ahingd , dn iSSae of M Portoece
Ui 'QXQQX 85?@0& wiad MU\\':\Q

MdisiRnance 5\'}3
/7

2 1§ whdher Yo

o ‘ aching |

[ \;Q &&)Qm w&mg ddi\w‘ (anStunt fevr — 1o, (et
Whle y @n MOYS potwer Moy (opt
becang of

YD) Wiad ~ahing a1

T 10 opuredien and hene hawe ko be_
InStalied

away  fop, refydentiol  arag |
5} H(Ulj en\,ywqmm Ssued  have EVATATN
Risk Yo binlg

G JG‘Y\Q

N Reent arag,

de.d)em@me.tg (nterdfertn o )

land —ufe_ "i'%fqd;
uy of ‘”Cm(arm .

G) ﬁﬁﬁ‘c\‘en&j and) W[M})?li\\,j o wind Maching  heeg Lﬁ'tcrﬁ

\mn proverent.

Cuvunath Meeounds



&5-!0\ BC&S‘K (om-poamﬁ O—C U\)iz\é Enc@ CeaverfHon @S‘)tm,

LB\CQK d(ﬁnm) '

\)ds‘h@ /
lOchs

(28
¢ £
<& 7
o
9)

CIINT

£ e chyricek

Y- Trongeim o C Geovs & bmk€>
5-  Qenordor % Corttyolg

M N ol !\r\“}trp&f e

6 — Nacele

Q‘«WU natth N wa\(j,-

93



H (Y\? b{b j"\(_g\‘ Con \r(Y«\.— {‘\Q Q'\Qm 8! MNO \)\5 Y "k) m‘t_cyd or

N\&Q\)C\ﬂi(@l (’\QYﬁj_ Th(\j n(tei P.ﬁ"\ (ot\'\\@\ Q!\c}\ dcwa‘ Coabl v

h0ﬁ7oﬁk>l QXIS omachines .\ch) Contxal vefers o whboa ot Asrbine
LS\QU\)\j ia acedone  with  direchon of wind  (absut el oy, 5)
Pich contsl vefers P teabl dhe onentethon of  blade  absul the

Ay Y cocpmife The op\’q)u't,

qﬁcofj }’\W‘g&m»&f&“ﬁ?é& Ao inCrofR Jhe S)OQQJ ot S Aotk - The Shadt

tonmcckd Ao wind fubine Blody Gvator)  aoadey at Wiy Slows (5 e
S‘XM\ . “Uhis ‘3{7Q°3 wsill net b WUQ'\T o @m«md{ Jhe povar .
Sﬁ)@c\} YQ‘]N])(J wo_u\& B( CU\Q\M\& ( 500 — Q000 yrm) '

g &Nﬁ) ivalvep
a{oﬁ‘ , bd’c&& hagas c&\o@ with h@‘é\{am\;(_ @57\"“’\5 Gyt ufed ‘

Mﬁ CBibher (onstunt 8)0&3 o Vevsable Sfm& &membj‘ e

Ufed .

M@" T onfif of
D Snfor— - mechanicol / preusadyc / electvical
) decifon elements — Yelays, lcaia ~odules o

Ni(ﬂfﬂ(@fﬂf
i) Ackucders — )\J &Yw\m/ d(c{w{g
R\ Achons mC oatolley

r\alca Greuit]

, Prnedmadyc

O vertedyon of Jhe W&ijﬂ e C&irtdﬁ'oq

e U\w\c&/ 5&’/\0{?{}3\( output- m\om\ﬁm‘fél Pxﬁﬁdﬁam cﬂC Rnorader

ow{aJ@ W\Q\‘KJ\’\C'HO’B Qt(;

rraiatnane ; Shatdowsn

{e&,\n(\,\m)(\'\ MQ W\’\f\‘\ \|



QG- a- PHOAVO%nJE’NM Pyocels,

Mmﬁr chr@j ot S ) dbfcrbtc\ b > Fhe -
Hyren p@m@\% Nowphgll  jadhe  plant and S
&hﬁé Cwithen Phe )O\Oréc ‘11 JThe ﬁgfm ot L)\(mecl

jolozcel
bDN& Qmm. HE S e V\Kéoé\jyerﬁm iy Solom
U\MED Pt 5\@@{ < ard Starched wohich  ewe
n Mh (o PDW"A‘Q. Pko‘}v' ﬂM‘S P pe
yoN
of oy plantidin,

In dhis Xﬁmdior)/ weder &

(05 aoleculy

Q% broken  deon

and corbo hydsede
{oraned

U\)(H\‘ "_}'\Q, %\(0(& OPF

i
pue OXﬁm_
A+ o ks 2

ot W £ Yt g

CHLCO)@ T Oyt chlo'wphd\\
(g\@ﬁ(>

CCogt 12Hho 7 CeHpogt G iyot 6

Guvonath Mewunds 94



The  ahcorhed \@Hr 5 in dhe UV g TR
“@DQ | Niftble \@‘H\g \\C\\r\\@ mwe@%  Fpoh®
5 abSorbed by dhe green choraphyll which
beteny  acbwtd  and pasis it enepy  on
o dhe  woler ool
Seps:

P -

D Sp\if\ﬁ@ of  waktr molecalel  indo He € 0L under b

i cFluence of- Ju:\\a‘jM Of\& QMOYOF)\O“ (Whidw § \5)\ Wﬁﬂdﬁk\)

) The. }U‘\“’@”‘ Weafed s tansfned b unknown

COW\FDW\,&
and ORgRn S leoged Yo abmafphert .

) T the 3'\3 P’"\C’oee , hd&wam i$ Mﬂj’r“em_& fors ﬁ“‘j
unk novon Comy)ow\A b QOQ\ o @Y’m Storchy £ R
Th i§ g o dak ycadw'ém |

Condifon§  necegs ay fr Photesyntheg -

N \sOHc of- vwvd@'gth < Joo A’ , Which i§ Yy 50-- wa%'j}w
Thi S s Cq\\cc‘ Xy ?}\O\QSJQ'UW‘DL&\U Aove chﬁ
3) Coy  @acentedyon S VD

g) TQ”\)’)@QAW\/& of

o on, (Pﬁﬁ) _

q\xmmﬂw Mewundy



&(9 y b : Bioq\ugj' (o THon TQC}\AO\@{QQ i C[agy;{'( obon

H\Q&Q V(e \H\L umc\ﬁ \f@\ne\j of (m\/(nﬁsﬁ ‘(\O\M\(j‘q

which @ uid  for randdsclingg proniom {45 famn bivmag

\:gptcic\l\J \‘7&\'13& @C\Fﬂ%ﬁ S e Ob“mfncc& foon l)iomugy

whidh  ae  not Of\lj \’\Mw“@ h@hw @lonBc  value b al\fp

bo  cleerly  woith T o6 ne jepduc. The  Coice of

e PelS s dermnired bj A narhe of  fucder§ |

\ocadvon of YeouyTe

ke, dhe
ord it physical  (onlibon , the

Cenoeniey of

@mye.\*@ Pyoce(s and  Hre CWC\([G)_)&H@ of  fuituble meaRel Aoy

Pre Product.

2 0MNa§S  Onvey(ion | '&Chno\@\'@

|
I | :
“Thermodhemicad yaute.

‘ : - Crbechon of
T/L—‘\-L | dibled, nonedy

Biochcm{@i wode Oil IQX"?fﬂd\'oq

oil§
Cocmbugtion st (P:)w\y&s
J lipuid § —
S VA
(ex: preducer 9af) (s ) V—J ) s \\
U e ME )]

Quruno\‘t% Mewund;

21



o) Thavmechemicad 1ot — Thepe Proceffd ¢ dupply  of ot enepyy
Q‘o«\b.}S’b‘O'(\-' cl'irﬁd‘ Bufma st NCoJ/ Céj‘r\'ml’rwnd wf@’cﬁ
CusrBiebion—  Porbed fupply of aiv B praducc q&z@ﬂg

Cen— prducer aog)

P:jW\JN' - Na)ﬁ@ 0 abfene of Ay *02& eneryy v'ch el
QWF 117@&@6&0&9‘*%“)

\9> B]ag%(ﬂ\i@-\ Youre - US(@’QJE bio\o@f,@l gﬂ@amuﬁj —U\Wﬁ‘) .
biochesnicsd yeachon |

Arnacobic &'\a‘iﬂ’\*“\’ Racteral C}Q-coahfo&%m ia The
A O\bkf\(Q 0’€ Y X — bﬁ@%\ a{ﬂm,b.on

FQ[OJ\ et on — biochemi cal Yeaehoy U &f@ JCW / ijmg

eR— ﬁrﬂwqr\f&%\oo G‘C Suger o A edhrarme

c,> Oil exdcton 5@%@ ol ’@Om Crops Wwhich con be
U\M al "A}d /OY »@'( other .Qt%)'.;(odioq' |

6\\»( W ﬁcx‘ﬁw ™ wa\&



Q6. C Bmcf\dkSS C{O&"’Bmﬁm : (Dowon dreeft) _

biomaS -
T
lﬁ YT
gy £S 2wne
Ao G
O é\ﬁ;@ '@?L == froduter gog

Cpyerte
@d\ﬂc}ﬁoﬁ
& " Es | Y\Owau(w dcks Contfang s Co W, Ny, braced o CH\T,(OL,w«kr«‘
qoo p Napour|

Piossass 5@&9&%‘@(\&% i o process of  porkal cmﬁm'»
fq  whidh sid  Disonags Ugually o dhe  Horen oF
piecss of  weed 0¥ d@“"mmﬂ‘i VHIC 5 emverkd
Inte o- tembustble  §9 mixdot . faghl u@,@m
© ceuy beconge.  Fhe Ay | ow,ob i$ e ronall
ket 185 dhan Fhe et

%Q 2 Al QON\bd\?’HQm

s G)‘b: bl\O‘T\CLSg~ Af , '§»~

quum—ﬂq Me wamc( {
s



O\(C)ﬂ&ou:& YT of (arhos PCNORI | carhon dioxide

ny C\Y\Oéth ond nitegen (lled  producer s i
obteined - The e Shows  dean drefl bype
6‘%‘#@«\. IS o b (findvyal gl of
\rcwﬁfe} CrofS - SecdSen . The  biewaly ip fd i ok
$he  Wp ot Yor renels of g ond

1S tonverded %)mﬁh o Seny of

Ao PW(B\ACC‘f @—c&j @_r\& oSh oy e

CS\cw\j dﬁ\m‘ﬁv VerouS 2eney oF
and ‘Amzﬁ pw&um\ 4 fon  Jhe Jecend
'H\W\ﬁh Jhe Koo Wenc

Ao dhe  Thrat

pyocessed
v down
&eg;ﬂﬁm Volab'teg
) Hred ded haie 4o pagy

Shut. (b\t\j O yucked g@%ﬁd.
enfuyy Jdm)c) DY pass dhye

Lﬁk holtept-
- one % (ﬂ@t\j Catain 10§ for % MO ag)y Thfj e
SMitable ’Q)r Wmo& g @\n‘u\\ &yta( wuﬁ{_ IA &M-w/

+he awy e 'H\wﬁh mé;b)\ JMJGV;Y ém& Fha

y)w&y"al
cembufiven '%qu P&a(cl 19 Fhe Zeqcc

MTQ’OC\J( of t\jut o Jom,'?)SD

The heat  wsill Pyroly2c e fud g \'\o{-éaj@ J)w(cm\ St

I+ s MOSHJ uikd Ay

O\b})ib
T Pwduee  clean d

Cururath  Mewands



Module — Y

CE ey (g'i‘-’\@k bagia  Hdal power p\th:

Curanath Mew g

25



S"@k bafin - bidal power” plant wil) hew dam  (eashuded
cods o Whany T Frn a boSn | whot waer cn be
Collecded hgoe T Shewg plen e (top view) | ‘E’a n
Shows  Schond wWow with Sluic way %j\l 8 hows
Seckonah Ao widh brbmr—(ﬂemmkr hup.  Leftdpde
IS ot (Ra) S "%m‘r\é hh Bde | weder
lvd on  ocean Side will be %gjhvr Phan  qefrver,- Side.
and | Wt 45 llowed 40 enfer dine rgerwic  dhosh
Sluice ways . They b waey s C{OM with  Jhe hdp
ol 566@9. Dun‘a\ low rﬂdg/ e on %& YRS fide
ol b hiher dhan oo S L it 15 allowd. do
& bock 4o otean Q%m@« fubine podt, _@\w«a Jngp
NS Pov\.)"cr iS O%n'cmkoi! “The cyde. ”Qf@%. |

3£ Fhe opordien  i§

0 dﬁt abowve. gt?'wmml Then it 3¢
Called g 4 A

?\j’é\& bej Cycle ﬁf&km_
der i o y ' |
\j\;ﬁ‘ (H\L wa S ol wee\ o enyfer d%&, TRTVOIN~ O%m(j}\
'rb'-’\Q, gfc}*ﬂ C FoWﬁ&ﬂWM ol %L ﬁS&‘ }\&"F} \% (l\,w{_a\
(mﬁ)lm Va .HACA'W will Come ouk off Saice WLy § / d_’\ﬁm
S wld o

’,t

Quyunath ewounds



Q3 b A&\mf\‘\?@g q\f WwWave anvad %

1> i Kncwabtt Cﬂc@b Souyte C\f\(& 19 Po\lub’m 'Q(Q_

2 Tt hg &A\f@ﬁ\"@& o wind /fo\cor cnc»ﬁj Fhat enery is

nqu\\lj Cen(enfyacted 3)\) accumulahyon  0RBme & space andk
IS AD(O!\_{‘X)QM ‘\Q@m wi«’\c}_§’<

3)  The pouwr dwisl  of waxs s )\5}\

Y)  Wave  povier denced  dond  ufe up lcv»aa land wnagreg

unlike  Coler oy  wind .
5) wWaye. e/r\q;yaj 16 available &\Lﬂ@ m‘@}\t alfo |
Q) \f(l\m‘aﬁoc\ 2} d”\t QY\Q@j i "\0'}? ey )\5}7 ay ‘bdq) X

‘}> T wWae anaj ie mewfgﬂj it \m\i@ QH% Watr o ol
wth‘\S\rdj ﬂqﬁ\c& CC,OL\HQ State (SOUI\A\ Jishurbance 0 "5”\|‘nimi{—‘eol g
hawevdd o the Shore  we KA\ACU&)

g> Wank @m% i§ )“rvkpcr\cﬁmf of e waler (el

C(Um’tﬁ% Mewounds



Disadvontygs  of wave encqyy

D T%L @'\Q'Vm iS available on 'H\L oCean . \he. xheekyon

C‘T\kiJ}M enatt  be OPUUT‘:QA N enayine EViroarment
C CongtricNooy coﬁ} onajattnand e ’ W\mbmg e (x[p(c‘ko}) ‘

Wk enopgy - enverters gt e Capable of w}‘d\ﬁoﬂ(\}“g
VQ@ Severe Pmk SDRGY o SYorang

)

k9, Ef@‘(rmfj o dewey 5 legr
Y hue s 'YC\Q\\'\MJ oy R'E:j of  accefible Sites  of
\.Oaae/ Wi achvity
£ SN et of  dedopment achivily Ireds dobe  dov L0,

Can Bheo l‘ﬁh’c °0  Capitel W tment ainferance  (opt
W(POUY“ & W()\MQMQAJ[ cte .

Co) Mavne |ife ray be  affected

€huyunath Mew %



QA o O Cean L\’\ur»m\ neye b CONKY§ 00
Mﬂ/( )

Ocean  therrd eneryy yefers A9 comveion of  Solas ey
S\Q\&c} oS heot 1 Jhe o®en into Q\Qc‘m"@u\ waf@j b_j

' rmq\’i\‘ a‘ U (sp Jcim@crojrvkb’?\ ,d\?&l&!\(Q bdwem ‘W\L LICH oy

fapfale weter and  colder degp wedtr. Tlhe fralitiy
\?\PFOS“X '@f &Q\\\Q\nfa Thif  (eavarion o’ ym‘ttwu&%o

oS O\EC - Oan A@f\w\\@\ Q‘%@ 5 c@h\m@,m P\QNB

oY Somncime S Solor See. paess plartS CSspe)

&\r\ . BOLReN oo O \"\QQ’\'\Q‘} bj he Sun ) )ﬁwj

ConSin bttt it x haus bl Sowrte of oy Unlike  divect

: &)\@( Qn@@j) he oteon Qf\uraj iS Cavoiahle  cenb

’TO\’\\\("{ ’b\(\n C)f\\:) 19 6\\L C}‘f&jABq\(
V‘ﬁ“\dg?\é‘- The _\}Joﬂﬁ‘ﬁ crp OVEC i3S bq&e.c\\ o

,,(&j AT gmmu \Q_. TF « \\cc\% Source \S c\\rq\’\ab\g
| o S N O\” Yern @mm and o et Simk (Cwshae heek

i Al ‘?&t\lc\g oX
The )Eimbo oA R c&iﬁ?ﬁvﬁm& PA o machine

S \D\)\\Q’f “tﬁr\'\ég@\fcﬂ\)\b’c. ’ iR ?O\S\S bl

b ubline
yOovey” C f\wﬂg\‘mg Jhet @0 COMENT Tthe

6 pYient

heot fato wehdl - work. Thas heat contained i

er\qd‘l,, M Qw‘uoc&q"



3 A ) 5 i \,-\ S AN ix ¢ H
the  olenS  whidy (3 '\)YU?%“ olar gy could be

that

wWowen  arfeice

Lom/cﬁtc\ i d@dmﬁg) by pt*wtmj the 477%
)d\c/ Tcmpwcw& di @tmw(g bohweer,  dhe
Wl of the  bopiel  geeon
T dhe depth s ot 9\; *ko 25 K.

'\/Ckfo wf '”’l:,\ {b [~C

.
e She Co\c&cr Wedey

TR & &&Wﬁq . \,\:‘0‘"(_““ L -
o | /T v |
- e Mﬁz& M@@m&*ﬂ Q‘\f?l&m’mw
W — e

et l e 'gm:sog“““@

Worn  Sadoce  weler  usil) Q(g\/\a@(_ hesdr wadh
Eﬁconc&c\:j Foid (low bo\\@ wmt) ﬁg Fhe ocuom&og \Rpour
Wil nn QLM Aurbine w\mh 5 cwp\d o j&ncm{w
Then Ihe Vegour 1S Condenfed i a Condentr  and:
e Awd wl Baein flowd into evupordor  and
Ihe el peats,

uynath Movsuadd



Af b. PNB\QMS aSSec\"ctJ@C} with  0TEC.

S~ C S
- et — i —— - e
e i

D Ve lepe lew ofoceen b i Jey of

ARG and  volumL  ost FGromt d. T Yoguived
\awae S pusaps dor Ihe procefs .
2) Since She -‘\—(m’? v difftrte o work with g

.1€£§ % a')\(, St ‘Qf‘moﬁfon "t‘cxkg) yLC‘(Q o ‘QSFQK
'fﬂSS\AYQ« j Ihe Aorbine hog o waa%-t ot \ow

PRI WA . B dhe od"p\,@‘ i rduced |
3y Tubine S phFeally ez

\’0 -_Qr@m ch\c - 0TEC -P\(mtg QPW"\Q cc\‘_ }\D"}\ (og’(\

Thorekye QH\S oyt Nob €enn r*m‘Cokb wadble

5) OVEC Y)\Oﬁ)@ ot Sub)‘ﬁd"_\A o ocean  Shyms,
h'@% wovd  ere.  The plant S Subjectd to ext-

ey Soere Seveeged.

&)  Cowegen of  meel pods  ouete Saline  weder
Erapon of meled ports  duc b paricly i oy
ISERSE Madonald  like  Srailegs Shed coidhy ha\j%
C o iues % W\ch\(m ot

.jcﬁc\\r\ s haw to b uged.

Gorinath Mewund;



}> A}j}(\@ ; C’\’\gL KQ\ ()j‘ » ,C ~Nayye le,{f&) QQYO“O o &Q'f@
ond  obhsbwet dhe  water  Flow. Penodic  emaiqttn ance
'S Repws w4

&) OTEC powrty” g—m,m"b\eﬂ éi‘\@ ey Qﬁg\c fency

‘D VW‘b\Qm ot C(zc\\/tdﬁ\d‘ \wﬁy valamned  of Coe&,\g

war R Y Mo \ower c}aﬁjﬂ‘g‘ L tenkydurable
\\m?w (L. PNedenals ke 'Q\bvt(j\.&?j Tindosced
plesie, PASNBE  (Conorte ard  dluminivm  haye
bren uged.

10) CoC\S‘Mc‘D'm’) ot ’P LOC(HE‘ Powtf- P{aﬂ'\ﬂ (S di %w\t_

Wy fewer e e ofSho. oTEC  plant to |
\,OJ\A bascd wad  Cenbre s Qi e e castly

\?_> 4?@\’( $30¢ 5 Nienied Ao LeSser mef O"Qneﬂt(b“cg

6\\,\L -EO \cw@i 8§11 mﬁ Comfom en"\‘f .

q\vw\’v\(’\% ) QUQUJ\A{



Mocy\k‘( - 5

=

Aofad el 5 o Ch (08 Combination oF cdis) caguble
of @»{n@m\)ﬁ'\& an  eleehsc comrent bj Loqvw%‘aa Ihe
Chemicl encgy o o fud dictly ot electyseal <nopy,
The fud e 8 Sinilar Ao obher  deic el ia
the Yepect That it Gty of

pesitiv and Y\ﬁeﬁ#‘w

e\echodes wWith o deckol JH behween ther

F‘*& LY o Seitable ey i &»Wl{-cc} fo the “8«1‘»‘»&

Aechode  and Q%:BU} g o’)(“ttr) Foors air 4o dhe poesve
e\ chode. When  dhe el

OPQ'”C&Q ; dhe Pue
5 onidied  and  dhe |

Cham i el Rachoq pro V\‘r}cg

The oy dhed s converkd it dectw iy
‘F\Ad S difer Ao Loc\\,m‘iin‘;c\c;\ elechsc <J15-
ia The Mpec% het o%_ achve readently (e,
fud ad ORJFEN) AR rot totained  within dhe

(el bot O Fuppliec

qUYU r\ck’ﬁw ﬁ (&S, \_\r\(j 3



F‘)\J cd 1S bc‘z}\‘)\CO«Uj & QQ‘\‘*‘N?”LQX chemicel — electro Qm@

Cb C\\MS j\O 9 (‘)Q\]\\( Q d/kdf CO *’\’\h ' N \AOU\QU Q@q\&ﬁ‘g Q\’\ Crei @*L Q)’\Q@

o dedped Qn% '

FL}Q_;\ oXj\:\ﬁli\“’C PeTe,
wagte
Fod T et
V

elechnc poves” Cﬁ{:y&é Yoy bd\’*}ﬁ@) .
Fod cds  hewe C‘jcxfr\uﬁ fmfvr)‘W\CQ b((‘_w?&

— dird  toowrsics oL S & ‘hgﬁ\ ABcrency
— leagt  pellukon
A Modulag™ (b 6\140 urc(‘n‘o,q .
W@ \y cofyen(:
— \J&QA o8 Subshihctes Ly S{omﬁt locxﬂﬁh‘«g % Pricveny
Calg v b KW yedings
— KQ@\C\CQ'MQX\)C ’@'(\ )\’T’('b{‘ t\a\) (cmbuj)h"m\ Q@\\ o tj foy badwj)
auwoes objly  ete
— Swwg\ of  eledhncea) pewtr oy anctRe I n§tal\etheng
- Space Ships oteendhips,
dectrnc  \ehidey e .

Cluvinath  Meeads



Q¥ b Qofffcation  oF  ™Md cals

D d S o dadsifed cxccorc\rna lo die ‘T}T’\f\pm’d\/\)’i
’m%jg P whidy d%cj O peredte

Lowa 'Jtﬁmaocmjmrﬁi A5 — loo’C
Mediden ¥ loo — See’C
b oo — loos'c

\ory }th . aheve oo’

Q) HQ(Q:‘A«‘@ &O P)\J&"c&\ S et o YH\L "R*d i o

C(eLS = \\(j&\(g{n ,  lower )’}Jc\wcmﬁgon
Ll‘jf\Au‘A— Cx\colf\elﬁ ) )’\d&mlfnﬁ ; h {»‘7}\01* hdclwco'rbmj
Selid = metaly <te .

2) W(}C@"A“ﬁ P e of eleetrolyte 1
Aﬁmtouwj' Q\QQ*‘P@\d'EQ

Ngﬁ ﬁQ_,ﬁ/\AQOufS) n
Molten "

S'C\‘\\:(S*- | "

W Priveny L Reedey fud ot
fropricery R el 5 dheone hich

Jhe  yadesS e passed QL}WQCWJ)W Fhe b @al

O,  dhe  predudS  of e seackon bﬁfﬁ dscorded
& T HL‘ 0, "Q\d\ coll .

({U\V\,\ r“c{‘t‘h H@ UV \M‘(‘;\ ]



A (§ecc~\c“0«3 L el 1§ The  one i which  dhe

Yodams ok pdRd Thyopgh dhe Sl many i
becaufe ’b\gj AR ’y%mom*(to\ o The pY‘oJu@rS

bj ’b\‘L‘M\Ox\ / electycod I p}\efcod\(mi‘cal\ m&ho(}j‘,
N e Nitye oride — chlenac A celly,

T’\’K/Yt ore.  ofher C\CLSS:)@ oo S dsp ~ade feg‘\ o "
S— ’QA(X C)J\() V] Xj C)\C\!\‘t‘

Bosi or acrdic CFQQ'T\WIﬁL

g——

&Fylmod)‘or}g ch'\Q wbr\q, SPC\CQ, fberannine /Aeﬁfx(a ppl; cade

e .
TYps of  fud cal- |

P »\dc)yoam Vi) @Sﬁl—@xd Vi) hdcﬁmgo/rbm Forel.
| i) Aeeho) Hed D hdc&‘(?k‘?—hc S

Q, Urinath Me L\Jmc} )



.‘ZQ"(O Ch(m QQ(\(QF{- :

The  2.ew Qn&v@j Qof\ccp‘t ) also Krowny ol net 7ep Cne@j

e Yo dhe de of  dupning buildigs or estiblighaments o
Communihes  dthat W o Mok enepy dhan Fhey Srnemc
froms  Yenawabll  Sowrces. S mcans thel g gy ey
Shuctwe oy (enmunity ot 65 much ener)y
anuelly 88 T uges, Tt ang thet | hoe dhe nepry
Tuitmerk 1S et Adependent 00 vl en Y Seurtes

/

Yather  they Ot sk by The  Yenewable ey Seurces, and
a\So bj @%‘ckw\j s, 1+ ®, ubhliSebeq of Moy o an
optimifed  way.
Ad\\‘c\t\a PASLY U\Q@j YERRS o ceorynatyen of emm —
B cient cM@ﬂ, pussive Selar —“cechm7u@ and the  uge of
Yehearble  €erm Y fourted  Sueh e Solor,  wind | bdal o5

aj\g\’\\wcj Poww, @Mow@ ) A\Ofﬁ widh %q:(
-Rc‘r\ﬂ??‘*@ o=\jwfr W‘HNG(B uO)\'\d\ ot \/\&& oyt o\cﬁ\fan(gg&

TOSd\c(h"oo ; Qﬂ&m@j Cffcyent wi‘onwj ; \Dhb‘né& :
efficient applianss HVAC fystems  edc.
f\/\\ C IRW m% ro\(Q[ﬁj S 6(“«(.\ ‘\a

a WS Jo YQALKCQ C“Uaj T e Ve b\,\}\ﬁ\\‘a OWHES
Q,\é eCc,qu\‘\:S and Yo "\"“f“ﬁw Jhe o verall QT\/\Q“B

Y43



o= e bj Q’wﬁ\a hm\ﬂww/ ok Sustainable Coanmnunityes,

Thﬂ/ ASY Qﬂﬁ'@j QOA(QPf (S bO\(S:Q(;X 0N WQ Ph'ﬂC\‘Flcf O‘lﬁ
Qhwraj effc I~NCY , gen ewable Ny and. o g WStainable dﬁS@n‘
P 2990 net mﬂw b\x;\é\ﬁ Ny ?fcaﬂ\j Ya\ coq)ortt‘c@ ’ﬁqﬂrﬁj guch o,

. Hz‘jh leve\s of 1S Wetyor & dir fee
COC\SUMP")\OQ

\\5 © yeduce eneiy

Ehcv@j-tﬁfm‘-@f ctﬁoh'cmcﬂ and {5)750@

—  On—gite Mncwable Q"“’@:ﬁ &ncmfﬁof) ; Such ol Colar
dmnc\f or tind At\kva‘ng“

Enem S%Ya@( MR Yo S excess ey émmﬁré
b ’J yYoawoble  Searces fy ok~ Uge

e 2ew m@a‘[j CO‘\C(d'fr 1S aﬂfﬂ i@ pcfa‘lcm'tj S ukb\tj

{0 Yduce @mehou& 6459 2 m3SHons fmpw\& Qr)c/m gwmjj
ond Cae mom o mm@j @Y ewr dhe \0@‘\ . The
Ll ofociatd  Aereng With ame  (oncept oyt o SNt
7exY Gmmw ) *Jex nex” “nmﬂj 7evo Qqem bu;léﬁ"
( w7288 ctc.




Q\o-cx - E\ﬁc&w‘v\;&‘j' method  of H\j(&y@m

Qnem PW(}\JC'\TO{) .

Eledwe Canpents

| Cathede
)

The 'PTO(QSS ot (S'f\\’dw‘cé water  jeato h\jc\wém cmcg vl
b j mMeans ot Csliyﬁc)r electnc cu yrert 'S Known ag

lecholyss.  Elechaysy ol tongsly of g lectyedyg
Comm ol 4 Tt madd o Corpeq P fnonerged) 1 )
OqUeeS  endVG  Solddon  called dhe  eleckal ye. A

Al ok (ot W\hﬁfv S emnedkd Ao dhe eleahodey —
ord Cavrent ¢ egﬂt&bi Thd  from  anek to  (edhode

AS o WSalt dhe  wakr i dhe Aechaly e Kluhoq
15 Jecompoged fato Hjé\\%jm &S (YD) Whick e
yelakd ot dhe cadhode  gpd
wleagd o Fhe  arede

Q \,{)’\A"O@% d ewJ L\r\clq‘
%9



A\Jﬁ\o«@% , Qt\\‘j Wty S Sg)lfjr ;o @\QCMLJK
O alkali - Kob sheben  or acd— He T 5
WQf]wycA be.c QUi wakr r\g&@ S o peer Cenduddorr
O’Q Q)\QC&?‘YCA‘\U TQ“'\ Vo\fc{\'\,\)ﬂ et Cdﬁ\ S f‘f\(ﬂq"“o{lhco& CC‘L‘

AYO w\A “dgc.

2o (ligwd) — At (4) 4 02 (%) | heat.
o Codhede ot ancde
Decosn peofylen \N\jrttac mnyu\"rec} VAV,
Elechnical W&j Yegatonial Ao Yoo KW —he [ 3 «Fk(jr}ﬁm_

EfRcieny @ Go 4o 304

Cimunadh  Fewunds



Qlo b. Hydregen ey E)fof@f

Py 13 Shreble. Th adveateac is woidh
Yefrgrn(e o elechcity S’\we@& ia Jhat, Sorese of o s
KeroS Ry oy, Bar when tepaed do odher fels

S (j&&g\ine oY oi\, S%mb ot }\JJ)"?T“ S d\a\lc@rﬁ.
Bye \Dm‘r\cilplc raedhody 0% CC‘“S"J”QC} fr %d C\W" 5%”8&-
0 Coc*ﬁ 5%&(5@\’\ @cﬁ S’*‘D-y@t. | | |
2) L:’ym& g{omag

k) Line PCLCK Eij’RM

LY) Ur\ckxayow\cx &to Yo5e

5) Sfo"’“a‘i 9 etad "\dcg“n‘c\@.

D C°°‘\PYQSSU& (‘)C&? SA@W‘@U %Bchm can be (oqwﬁm‘QﬁHj

CYpenive and &y bul Ky ) beeavke it Vg ta?(/
oty of Sted. For Sory of Mo o3 afuk
\/OD ‘\&T@t &1@ Qoa‘\‘aa‘r\ﬁﬂ oyt ’ycjxq?ygc}. ng\able,
'gr Serall el Qf’p\icﬂjﬁoo_

9\) L \\CVUUC\ &H\O%‘ '—U’\ ) MQC\' Re c,\ Qm’\()\o j [3 Q,d %ﬂtm’ C

S%Oma—c fa  ~Naluum l‘f\gu\&’\(ck or  fyper PN

| quwmi\% Mew‘umk)\

A



g%mab tonk. Hue e devperdie hag do be
wry  lew , bteauge hﬁmﬁm IA‘W;J boils d’r —A53%
Theehre tereprae. Should b lower dhan O‘F . (oo
o b Loken i «?\mm};;\@ du?jw\ Mo tonssderable

ctmo\mjr ot U\U@ (¢ %7"‘ ;KA TFo  Ceayrt }'H/d%g) Fao
\(Cr\ﬁfé' Abcu‘% 25‘&0&0/ O’F‘ h@ﬁﬁ'é \/U\UQ_O‘?.C )\jc&w}a{q
) “ﬁjuirtc\ do \17\1\% }\(jé)y%m_

S> qu‘ PQQK@\' T}“S ﬂ\qdkg(& Ufed ff{)dfr\c Hor S'}“"C‘a&g
&*W\j of hda"?j% é@QQ Similar ¥ natured émg) s
CMT&W\(Q befoeen e mrufs of }Uchqa% (jgj n o

COQFQCU‘B\/Q PQWOC}S \5 Qaq&“mo@ SﬁQYg()\'éc@- “The
on\OCLQi‘B would be Yeduced c

. eﬁ\joomo\ \lo m&m\ dfeg
b((OMSt of  wdueed © }\m’n‘fa val

e 2 gl }\J‘&Wgﬁn,_ |

LV) UH&J(OC'KMNS S*\Qmat ‘TK(S' 1) Cne 6‘\/“\ <H\K Q}N(Q(P@{

i \\j %3 St la&&& Qﬂ\our\tﬂ’ ot }\J d \“Oa‘m J wst
Senilar P Noduresl 5&9 o These facl h  wodd  include
C&(&\ Q‘\'QA 0“‘ % ﬁuj ')’Q&TW ‘rS‘ ‘ Oﬂ\(‘.’(‘ @HTM’HM 1 \/UQLL'IJ

5

C\\’\N “(XHW Y\(Q cduf\cgi'



%) Meted Rydnds (Somge 1o dremvaally el fro)
F\Qmj mctals and aleys  form  gnetal Nyddy
Ceone in Coafuck  (diret ycachon)
This sncl Hdcﬁ\n‘c*e

bdhgr)
With }Ucl’ﬁ“’ e

15 heated ,.(“‘Q }\Jé‘f@@m 5 releaged

OJ\(& The Gn"éu‘m& et 1§ M covtred. "@f "@f’t*\er

fin ienportont Preperty o€ onad hydwide o har e
prfsure of gos vl eagd bj‘ haorb"a U parhedlar hdc?grjg
OlQPU\AS m{qB Mo (H\L e 63@’&3(7-&?& and not 0 (OW\PQ‘S"'-b‘Oq.

Ce-e, ot waecﬁ"thQmN‘&, Pressar of
o,\ﬁ\ﬂg‘t‘ (cﬁj‘b%} )

uge.,

H«Laqy }Q‘QO&O, w | be

Q\MQM% Mewond;



A {PP\(CO\\W\()“S o }Dc&\mﬁen L

D Regidenbial ages:

E\QC)D)\C(U "Qy’* \zj"\hbct % aﬁr (}\GCY\QS%‘( qfﬂfﬂf\(q
Cﬂﬁ\dcemioﬂ) Cold he @Qﬂmdml b 9y

can(’ ot »ﬁ_‘e‘\ cellg - woilh
Hy ges & one eecbode  and Gr oat g

ug;u& 10 deneglc Coékf@
wc‘)u\c\ b{ ugde

othey,
bj ﬂ'\od\f%f@ Fhe buraon.
(N mo};m\-t Space Hicdﬁ@,

Ir @A be

H&@W@%

Fbcbxbm @ he uged o5 . ingiead of

r*mqf\\j P rocess h@ﬁ@ applicedyeny  woidh &Q&VG‘\—’?,‘L@Q
of~ fo\luﬁo(\ fre dcaﬂ, T+ con alfo be Ufead Ifead o

Cool OF  (aad — (‘M—Y\'\&G& 5c@@ ‘b )Qc\\,\cq ONJQ
1Yon oyt to  dhe medad Tyon >

) Tadufyed agg

Nodured 3 for

1) Abodiie § Bogpoctabon:  Regeorch ek [Aegen ey o)
fud . Lr bengbriediog i bub{ deae exforrely C»Wj
M:\rtj ™Mal WH;C\Q? | e ’)’W\m‘a with moc&-fﬁ"ﬁel dw;@«q,
H@év?m on bowed a9 Afd R T IS of acdvondyleg
bus, brudks g A ~achineny. /

This ducy fﬂ(fma&em:j
0N eavertonad  Ruely % alfo addyefny

| Pc\lu%‘on froblem.

’\\0&(@(&%‘005 kC},\,U\),ﬁA oo dl be — MO&(@@(})&\ o= Qoxdjumitop

ﬁ)r Pd\w\ Q‘a‘“t/ ﬁ“q‘,fm’hlfm’@ M\MY@L ”ﬁ’\d‘\@ Ay Yalyo 14

Comprlien pgnitien Yined; ete

i) Avvovaft C\fp\f(o\"})‘oq — a$
oveyulld w&@)\t ob The Ruel

V) Electye pewer” égmmj\‘m,

onN

fred ‘@\”JC* I This (an Yeduee
D
oand Sbﬂ?t‘tcm /\

YOI
B il
®OO
— % Mechanical Engineerirg
S Jisnwanat ao Deshpande
C ) ’A\U/’V'V»‘) LS visnwanathrao Deshpa
N\m)\ﬂ

fnstutute of Technology
“alival-541 344



80\‘1(’0‘00 to ‘X\&}‘d C}“LES!)\: Q:wa |
b'. Q(')(M’Ob A | (@) E 5
io E

St

~ ‘ &@v—/

C Newordi b (
) . - HOD

anical Enginearing

KLS vishwana

» . thrao D

~ lnstltutl_e of Tc:t,‘!lf-g;i)hg?/ande
\Mval-wi 329

\Dpeeesfs

Dean, Academics
KLS VDIT, HALIYAL



