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AimefSoM Sugject >
Aim of SoM Suhject 1S to deuive expressioafor Stress , Straim omd
defosmakion umdes diffenent loading Conalitions by using.

ex?vtme\to&% Obtalned elasdc Pdoperudes Lke, \{oun%s Moclulinad
Poissons oo .

* Tnput data for dtrengin of materd au Paoblem
) Load
W) dimentiovy

) elartic Propexties Like E and 4

« Potamerow to be determined,
() Shess

Q) strain ., by using elostic Gomstants (Roperkies)
am deformations , Change in Length, change in cyoss- SecHonak
dimensiovls and change in Volume

» AsumpHona made whive dexiving SOM equaton
L Perfect elasbic membese ( stress, Strain BE With in +he eladcregion)
2. Homogeneous and Tsoteopic marsial 1» gssumed.
3 Prismaric membese ib qssumed.

b Aejf-weignt is Negleded -
5 Stan'c load (gmdqua applied load) 1a axsumed .

6 Member 1A undest StaHc equuli bxium Conditon.

To obtain Safe dimensions in Presence of above menkioned assumpH
‘aclors of SaFe}‘é (FOS) showd be used indesign Calamakons.
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HOMOGENEOUS MATERIAL:~ .
A matedal & Sodd o be Homogenesus when it exibis exhibits
Same elashc PoperdHes atfany foint in a given dinecHon
(thot 1y eloskc Properties ane independenk of Point).
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This Cowuse &2 dealing with thexmodynom ic Agsrem bW tuso

quilibsium Stokes (e. we aneable to caluiare the Energy-
tromafeor in forms of Heat or woyk cluing tne Process (nomge
in equilibrium tare)

But thesmodynamics umable to tell apout time Covsumed
dwung the Rrocess iy (sbecawse thezmodyvnamics ismot
deannér uHth mecnomism of hsak romato:.

Whene menomism of Heat- tromgfor i clecst tnen we Cam alao
Caumiore tne dme Involved uring the Ryocess thenefore

“when the Hme axso dared in Studyp of eneonry tromefor then
we study Heat tyomefest ouxae .”
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like Refigeyadsr ,aise Conditioner. or amy Heak Exchamger like
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1. Mareual adence s basically Study o relok o ahip beruween
Studune and Popedies of Engineeing ria ouals.

3 Based on the tuctune au engmesumg mateuals ane dasiied
into two basic tyfes - They gre Cxgstalline rnakrer aly omd
Amonphouy materdal -

3 AMNoYphous materual Which do Mot exihibilg regulart , repeaied
&ozsdefwé wutamgement of atoms /Toma /mole cuey

€9: waoxes, Polymens , tiass thancoal ekc.

4 Gystaldne materials ane nose moderd als Which exibit 3-D ,
Long amge , Pesulodulcity of wuiamgement of atom , Tons OF
molecwe in the Inkunax Skuckuse.

Caystaune Makerdals Amorphous materdals
L> Atomic Metal Can exist any stake
Solids Can be Convered into qystaliine
i>Tonic —> Cexamics mateuaL
Solid4 .
Ly molecuwlase —> Grystaline X Faor
Solids PO‘B’”W Coystralldne ————> Bmoyphswy
x.oo\mé_
Makodal {3&

LCNQ Canmot- Judge by Noked QJ:)Q)
S Gystal Atsutrusie of Unkmoum material ane dexermine by

¥= Ray diffracHon tedwmique .1y, - experimental tecmique.
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Sub damtified (nto 14 Byavals Lakkices

% The teym wystal Sgsm refern to basic Ahape of Unik ceu
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Wwiknin o Onit cey

B A Onic ces i defined ag the Mallest representotire group
0F 0doM3, Which When repeakred [n ol +he Gystalographic
ArRHoN for Tn8inite mumber oby HMey reyuls in the
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« Some Impmﬁ'cmt defimnarions

(fi 1. Coystod laktce [Sdefined s a 3-Ddimensional Nerwonk of Lines in
. Space , Tt is alaokmdpuom aws Une Laxtice.

AN

2. Space Laktice IS defined axr 3-Ddimensional Nerwowk of Points in
Space , Tt IS alsckmnowonas Point Latkice.

3 Peimikve -cel s definedas a Rirple Cuoic unid Cell havmga}m
Only at the Connens .

4 Lathce Panameten is defined a3 the distance bl® Cerirres of
‘Y\&ta hboumna onngn atorma

5 C¥YStal Stauctwres chanaden(SHCs
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®
®
® Let ‘" = Lattice Panamerex
@ A= PAtomic Radiw
‘ . BCC
c > /) AC= Body clagonala of dnitceu
> = afz=uUn
— V c
{ a=4n
o example =
& g — Fe [Except in 9io — Noo"c]
C

W, Cr V', MosTa, ekc.
Hard £ BritHe

© C !



Hindbookcenter

. GETITON
| "" Google Play

Hind Book Center & Photostat
MADE EASY

Mechanical Engineering

Toppers Handwritten Notes

Power Plant Engineering
By Bansal Sir

e Colour Print Out

¢ Blackinwhite Print Out

¢ Spiral Binding,& Hard Binding

o Test Paper For IES GATE PSUs IAS, CAT

¢ All Notes Available & All Book Availabie
¢ Best Quaity Handwritten Classroom Notes & Study Materials
¢ |ES GATE PSUs IAS CAT Other Competitive/Entrence Exams

Visit us:-WWW.hindbookcenter.com

Courier Facility All Over India
(DTDC & INDIA POST)

Mob-9711475393



Hindbookcenter

o GETITON
v"’ Google Play

ALL NOTES BOOKS AVAILABLEALL STUDY MATERIAL AVAILABLE
COURIERS SERVICE AVAILABLE

MADE EASY,IES MASTER, ACE ACADEMY , KREATRYX

ESE, GATE, PSUs BEST QUALITY TOPPER HAND WRITTEN NOTES
MINIMUM PRICE AVAILABLE @ OUR WEBSITE

1. ELECTRONICS ENGINEERING 2. ELECTRICAL ENGINEERING
3.MECHANICAL ENGINEERING 4.CIVIL ENGINEERING
5.INSTRUMENTION ENGINEERING 6. COMPUTER SCIENCE

IES ,GATE , PSU TEST SERIES AVAILABLE @ OUR WEBSITE

¢ IES—PRELIMS & MAINS
% GATE

> NOTE;- ALLENGINEERING BRANCHS
» ALL PSUs PREVIOUS YEAR QUESTION PAPER @ OUR WEBSITE

PUBLICATIONS BOOKS -

MADE EASY, IES MASTER ,ACE ACADEMY ,KREATRYX ,GATE ACADEMY, ARIHANT ,GK

RAKESH YADAV, KD CAMPUS , FOUNDATION , MC -GRAW HILL (TMH) ,PEARSON...OTHERS

HEAVY DISCOUNTS BOOKS AVAILABLE @ OUR WEBSITE

Shop No: 46 F518 I
Shop No.7/8 100 Futa M.G. Rd Near Kali Maa Mandir
Saidulajab Market Near Made Easy Lado Sarai
Neb Sarai More, Ghitorni, New Delhi-30 New Delhi-110030
Saket, New Delhi-30

Website: www.hindbookcenter.com

Contact Us: 9711475393




e

Ganeshan —  Gas Turbing

~  comp foy,

— N
(\ ® Gos Turbing. -
O @ Rankie cycle — (Psvors)
(\Q ® Rec, Cornp
Ceo @ cen,. Comp

@

e @ Arc
Ohy |

@ © TT

o ® er -

(: ® Birary wapour cyele
:ﬂ‘ Qondy 8{ Coeling  Tow@re
5@5 @  CompHow- Gole |
“z ®  Miss” Topc
Q‘ o (hozzle & diffiser) X
OQ | (huclgor Pp) X
O ' L
e [ FOST P tog — Inten
Q” K- Yaday —  Num,
O

e






(’”
T 1§ o Mgohanical  Devics which conuent 1 farm of
. Eengy into angther useRul form of eneRay.

¢ @ fame |ant>‘on, el it@c;é(f? e the (qrking Flutd,
~-Hoaig: | diff
~ Th this, combugtion & expansion tokss place at dift.

C® looation @ products of combustion arg tansfer there sat
(® to the Qnpther  wprking Fluid, which 18 wtlized -for ]QWOdUng
® g usehil output.




L

#Advantage oF Gos Tarbine ouer I¢ Engine:

Mechanatona

0 Compact  je, Wemght to Power Ratio g less

@ These coqn be rco*taﬁ*ng ot high specd.

@ ¥ Eagy Balacing.

@ @mple Mschanism.

# Discdvantoge  oF 6as Turbine: |

O As the compresor is used in the 0os tmbie, handaling
the goseous  phase oF the workmg ~Tldid. ﬂvew@af“owetothe
compregsor ok, 8 Nol negligible  In campar(8n

the fumbie wpork hich @il reducss the nef oL
oif. & fnally the efficiency AGCrSOSES,

@ n- wet - Wr-We

@ Q5

I Wret = Wr= wWe T
B
[vgdP  puydP

® ngh Heoot Resistance Mderiol ore reguteed  as Hhas® Qrke

sub jeoked o H,‘@hen Temp conijhuoc@g
3’) ngh- epe@,c{ Reduction Gears are required OS the
valde of centrifligy] forces o high at Highow Speed

Fe= mr w* |
Fe= MR %@J)ﬁ Lo Rexa®
o

- —~ o -
TN T T T R

¢060ss000ntesen

{
N

. eee



: Cbmbastwn
Chambere

Ae
‘ ab 1

® ciomospheric
O . DRGSSURE
(

mhboduc@d
Rmoc@@,s @-‘ ®
(@ Progess @-®
Procese @ - @)

(@ T P this coss I gueny ayele, feesh change s
@
®

Isgntropic  Ccompression.

Constant Rressung Heqt Addition.
Revensible Adidbatie  Bxpansion

T AR



¥ Closed Cycle Gas Turbine: @s

- In oo of CIOQGCI O(.:}C(GB s wn’bm@, sme
toorking  fluid s receculded again & ogain.

Brocsss @- @ conetont Pressues  Heat  Rejection
‘ ‘ 3
- F 8T
Po=PazPy o o s -~ 4
; E 2
. _ . . p:_ ’
Pl = Pl{ al PL_ v | (’ . . .
) T, v . 78
Pe= Pressune -~ - - -
Rotio PL QL’_'@ L= py_. m.m
JT VY

# Advantoge  of Closeq cycele - Cas Tumbine Overs Open Geke
@ schen working fluids like Ar & He can be used
havng the value of Index  |ARME, T=(.6%

bebw |

® T can operale  GUeNblow ctome  glom. pressyre ¥
Wide Vormiely. of Fuel cap be Used os the products of
combugtion closs not erter the Tuebme Blade U

@ sstter Themol efficienay can  be obtaioed pet” the o
o T Notho T | R

Q&PWDT )

R T RN - PRI <-n-r-1---w.\-1,-rnm"'J %—/
[ - . l 6 W



~as v T = im T
& 'Zlé’mfon T

<:; D Aesolute Lok Proooﬁngl o vong PR o achiers,

@ A owlant 18 requed B ool dcmn)h the Tyrkine  Exhaust
BoRre pigping The CompRESIOR, whersss 10 the cass of
E: oPen%;%d@ 80@37(’“"’53‘”09 Atomgsphere (9 achiog [ikg ng@lnk

® @ &8ydem s compligaisd, Bulky, nore weight. Theesfrs These
ﬂ@ Qre not PWRSW@QJ ﬁpr’b ﬂi‘mcrmff HPF”Q@?”

(® # Bgllons Rato: ()

» M
» T TR R
“ W@ L@owk\
e [§ ? ”‘Tmbme
‘8 Broa bon ¢ |
' ¢l
» — 9 I F@Rm@ el
@ -
&g ? mb“?— e o ﬁ}@d ® mim}-* ww;?,,.w ﬁ’?’dﬁ?
Cig W

W €N 1S W I S tvﬁ"/)

(ow)
Net Work, o Phy = W - W
WETWeRe D
, N T
Lﬁ Wﬁg‘hm cyele R | Rankmg (’é)Q]¢_
O o = (60% ¢ 40% ) rws O to 29
A T |




# pxpression for Efficiency of Simple Bragton ycle:

N= 0If —» n= Wnet s - Qn&t

e @Qg Qs
© / O 7 R
n= /@\Zl'F Q/Q/Q + Qs + Ran
T & T
In'-:' @2—;@.& = { -~ Q_@ = | - h f.bl
Qs Qs (ha - h2)

h= cpT (am)]

N=1- (@1 . "N=1I-
fp-1)

Pvr:c‘

T:L(T?(TQ. - 1)

Proo_oeee Q-

T, (T’-i/'f) '—L}_

.I.B_,': PB'K - ra 9(
Ta c.> P &)
To = 13 | frorm 6@
T T4 g
N o
o ! Ty = T T3 | =
ST
. _ T
U In G’(iun@: 1Y = I§ = | :E
— { T2
/h: (- 1 ' l
<D, Flgnoyton < 7.

@



Hindbookcenter

». GETITON
}“' Google Play

Hind Book Center & Photostat
MADE EASY

Mechanical Engineering

Toppers Handwritten Notes
ENGINEERING MECHANICS
By- Ravinder Sir

e Colour Print Out

¢ Blackinwhite Print Out

Spiral Binding,& Hard Binding

e Test Paper For IES GATE PSUs IAS, CAT

All Notes Available & All Book Availabie
Best Quaity Handwritten Classroom Notes & Study Materials
o |ES GATE PSUs IAS CAT Other Competitive/Entrence Exams

Visit us:-WWW. hindbookcenter.com

Courier Facility All Over India
(DTDC & INDIA POST)

Mob-9711475393



Hindbookcenter

o GETITON
v"’ Google Play

ALL NOTES BOOKS AVAILABLEALL STUDY MATERIAL AVAILABLE
COURIERS SERVICE AVAILABLE

MADE EASY,IES MASTER, ACE ACADEMY , KREATRYX

ESE, GATE, PSUs BEST QUALITY TOPPER HAND WRITTEN NOTES
MINIMUM PRICE AVAILABLE @ OUR WEBSITE

1. ELECTRONICS ENGINEERING 2. ELECTRICAL ENGINEERING
3.MECHANICAL ENGINEERING 4.CIVIL ENGINEERING
5.INSTRUMENTION ENGINEERING 6. COMPUTER SCIENCE

IES ,GATE , PSU TEST SERIES AVAILABLE @ OUR WEBSITE

¢ IES—PRELIMS & MAINS
% GATE

> NOTE;- ALLENGINEERING BRANCHS
» ALL PSUs PREVIOUS YEAR QUESTION PAPER @ OUR WEBSITE

PUBLICATIONS BOOKS -

MADE EASY, IES MASTER ,ACE ACADEMY ,KREATRYX ,GATE ACADEMY, ARIHANT ,GK

RAKESH YADAV, KD CAMPUS , FOUNDATION , MC -GRAW HILL (TMH) ,PEARSON...OTHERS

HEAVY DISCOUNTS BOOKS AVAILABLE @ OUR WEBSITE

Shop No: 46 F518 I
Shop No.7/8 100 Futa M.G. Rd Near Kali Maa Mandir
Saidulajab Market Near Made Easy Lado Sarai
Neb Sarai More, Ghitorni, New Delhi-30 New Delhi-110030
Saket, New Delhi-30

Website: www.hindbookcenter.com

Contact Us: 9711475393




D000 000000 000000000 008

Ton

En%g Mechamics

“Study of motion of ugid bodies undese tne ackion of extenal
Jouces.” -

¢ | i

- Stakics (Rest) Dynamics (motion)
| . > Toanslation
v : P
Equilloai Prndple oF vistuol work "““" o
q pi cod — d¥aual
Rlane Teusses Yinf centanid & Motion
ceneof > Impuue
‘a‘b’qw‘hé__ momentum eq™
(o) —> Ketatom
> (1enexalmoten

, —> Wortk Eneagy_
* Exclusivity o Gare Fg-mme

 frckon £ I8 applicalon
- Rolling faickon

> wedge

— Soew Jak

— Applicaron in venides
- gat fHcdon
™ ngam%e’s €quaHon



* Actual Fosce 1>
Tfafoce hasbeen Aded on the body then Hmuat have been
applyed by Some other Body

« Beudo fowce 1> a

T#a fovce isaded wpon o body but hax Not been app)ied
by omy otherbody.

> Magnitude (Tmensity)

To define a. foyce

> direcHon Cozientation)

. —> Point of application

4N

* TUfes of fowces
1. G\mvi-fg_ W

—> Nowmal Reaction (N)

2. Contact Rwce (R)

Ls Liction (F)

3- Tension. (1)

¢ 3pxing fowce (Fs)

Vs

Ny

,»3

S ®0emr -

P



*
A G‘ rz
P
L . G = 667XI0
e
) ° 3= @29 Me = Mass o Earth
ke Re = Radius of Earh
® o m
o . * N i
: G T ( ¢ Puiting) Me-
X ’ lm = pnmassm b
@ ¢ Eath & Fu= GiMem
| Re
®
@ +.Contack Fovce - Fm::' "E (Retn™ Re)
° ' |5 Noamau, Reactien ( Fushing)
| . "
L—» RHcHoNn o g
N . Kﬂvnﬁ\ Nai $ A ] %’}»\'
e ¥ r ($7by
@ £, — 2] _, mokion/
. . on ‘/J lwddd /(/////J/////
) by i
®
: » Tensign —
' ° Q:),("i' CPQLUT)@) LLLhL %ﬁi?:. LLLEL Ll \ess 4
on t i i s choness
- By m _2TY| sting (massiess) I fancH
on massm ¥ ResSt
bkd S%”fn&g T / T
m
! T m
- Sp¥ing force (KD = ?
Pulingoy Puwahin ‘
(Can be go %) m,
e S { Re elongasion o
Spei Corprestion

Covutont foom Naturnal Le,nazpn

OO

Y

~



4

« Newtom’s Fiowst Laww (NFL): > . ( i
‘ &
ﬁ)b’QFQJLHC\e/’——?QtSGﬁ?“?e ’ For a R“a‘\d b ‘ 4 /;m
' e d NPt NSNS w' -
if ZE:O then a=0 Instont - o
Q=0
| G
A ¥ .
Rest unifoom Lineax o
% s
Ve ocﬂé_ ‘ﬁ
o
. L8
L
‘;\
HCM—O
gt
= LLLLL Ll ld
Sten'ng
| )
T () > Rest > Aow=0 .
m ' -
Z Fex{-,z o ' .(
m
Newton's 15t Law ®
mg_ ; ‘ A)"\ ‘
T-mg =0 [ Newton’s Fiswtiaw] | N
T= mg_ [NFL:] 58
— ’ 3{;
83_;—:,-2‘ — Rest L
m O
O‘
<N
ol
‘”{\';
.o



“\w’:

000 00000000 00D00000C

Oy 1

=

N

« Newton's Thivd Law (NTLY-

S
O Cag

&L T (afkion) .
S*aing
’ Rest
™ mg. (action) } 9= G““:-e
¢ T ( Reackion)

Js

&awth  CReaction)

“If— aBody A exeur &e Foyce
on Budy B. then @ Cextainly
Body B Lk exeru Force on
Body A, tney wil equal in
Mogni+ude omd oppasite in
) Airecrion, Colinear in addem

(Reacton :
omd Same 1n Nature .”
mg o . \
Eavth o SFBD. > Ffs Represercarionof alt
(Reaion) the force ackingon the
Ayvlem by the Adusumdlog
Reaairg of welghting | NOTE: > ceD 3 m.iné

Anosuld Mot be Anoumn |




Hindbookcenter
P> Google Play

Hind Book Center & Photostat
MADE EASY

Mechanical Engineering

Toppers Handwritten Notes
MECHATRONICS
By-Paninder Sir

e Colour Print Out

Blackinwhite Print Out

Spiral Binding,& Hard Binding

e Test Paper For IES GATE PSUs IAS, CAT

All Notes Available & All Book Availabie
Best Quaity Handwritten Classroom Notes & Study Materials
e |IES GATE PSUs IAS CAT Other Competitive/Entrence Exams

Visit us:-WWW.hindbookcenter.com

Courier Facility All Over India
(DTDC & INDIA POST)

Mob-9711475393



= Hindbookcenter

B GETITON
b” Google Play

ALL NOTES BOOKS AVAILABLEALL STUDY MATERIAL AVAILABLE
COURIERS SERVICE AVAILABLE

MADE EASY , IES MASTER ACE ACADEMY , KREATRYX

ESE , GATE, PSUs BEST QUALITY TOPPER HAND WRITTEN NOTES
MINIMUM PRICE AVAILABLE @ OUR WEBSITE

1. ELECTRONICS ENGINEERING 2. ELECTRICAL ENGINEERING
3.MECHANICAL ENGINEERING 4.CIVIL ENGINEERING
5.INSTRUMENTION ENGINEERING 6. COMPUTER SCIENCE

|ES .GATE , PSU TEST SERIES AVAILABLE @ OUR WEBSITE

¢ |[ES-PRELIMS & MAINS
s GATE

» NOTE;- ALLENGINEERING BRANCHS
» ALL PSUs PREVIOUS YEAR QUESTION PAPER @ OUR WEBSITE

PUBLICATIONS BOOKS -

MADE EASY, IES MASTER ,ACE ACADEMY ,KREATRYX ,GATE ACADEMY, ARIHANT ,GK

RAKESH YADAV, KD CAMPUS , FOUNDATION , MC-GRAW HILL (TMH) ,PEARSON...OTHERS

HEAVY DISCOUNTS BOOKS AVAILABLE @ OUR WEBSITE

Shop No: 46 F518 I
Shop No.7/8 100 FutaM.G.Rd Near Kali Maa Mandir
Saidulajab Market Near Made Easy Lado Sarai
Neb Sarai More, Ghitorni, New Delhi-30 New Delhi-110030
Saket, New Delhi-30

Website: www.hindbookcenter.com

Contact Us: 9711475393




U006 0GU000UdU0UJ0U00U00060606ddd0dd6ddd

e

y
MECHATRONTCS

’ " o v
Sensors % : Pma'rmnmab(e ~ (ombwo|
A CtuaUtors Logi ca/ S %ngf(neewﬁ'&

SO Y S
Mp gog5 «gofis{ pLC

/j/  5> A ruators > AP gMe > \OL'Q > Conto| ema@.

S€MSoT

)

s djﬁ—al't’oﬂﬂa’(o )
. *74)\' ? ‘Cmveam‘
| OAC

46

25°c | — Heeder ) T
\ Roo'm (L T z@mﬁ

T )




9833221424
* iéﬁ,?;&%t %Jewmamm«r) - .' | o

nnne

f)

non

@ecwca{ fzmrm

7

Geﬂf‘\’”m{ é’e)ecwcu 5;3@ are’

T

NDONOODOONONO O

%‘fefvem vexd Thne denelppement of wwmechﬂwfcs erg g
Y- Overhead danw wc&err@{fwwr\g mechamism. L c

r

e ' <

.
..
G
<
C
c
c.

Und «efvgfmumd




Uudud iJUdd bGUUUUUJUBITUVTUBEBUBU U U0

¥ SEHIOR -

Phsical quantives

s -

A Sensor ie a device which s used to convert physicaff
Lantirizs fnto measyrabie wwg;“

Tem p.

IHis g dévice’ @h1’£h :':5 used 4o semse

|

%thﬁwf—'——» éi/spvac erme n*t

D |

4 v

Phyaf af
{Uqwﬁ*%

demeq

QuanHH%

| Passive

el ectvieal
Slwm‘ﬂ Hog -

ACHvVE elechid Digf e
”Lucmwes

ot
Wssuw

force,’

MmWWf 

Novedion
5OUﬂ

té«ht

..
~

R/LIC

L

V/ E 1B er
l’ C‘('Mn&

W\Ol}“ﬂ C’Qjm !a_‘; to  (orwert Ph’-jST’C@f c{uqn«HH‘@S ¥ o \/lf(fj

A sensor

?

'

's a dQV‘Ce fqh %Gme'ﬂ‘t which {s u5ed o meuce

513“” %qa“h} to +he. quanW

%‘5 a dQNHC“Q UUW Ch PTUOWOQS o,p(usab!e) m 'o*G’Sfo’nSQ

©®

Physica)

QUANLiLeE

_. M‘echi

o dsS o~

+9 to-be *measm«ea{’

Sengor

_elecrica (Rl L/ VI
o/Jp “f PJ. i

'AT




n ol

Tmmsdquia
T-1s a device ‘which one me of t’*’/nefrﬂ/} ¢
mm amo%ew fo’ﬂ‘ﬂ ¢
| : c
Id c’
Physicay ’tuomHH@ <
Mech
Mechan icaf {7 T’\’fdeucef*r ] eafop <
¢ P Hydvawic ofp. c
NCMCM o Preumartc ofp. c
| QAeCtncal ol p. c
; ' 4 é _:E,' c
 Tramnsducer IR c
- | | [ : o . <
| | R
;j o o S - : G
Sengor | L %»eu WLHQ . Actuador c
Phyet P
hysitad | @lecirical Reaticd [ ,"”"*’Cm“f 4?
temtig L[ Stgmay S Il
: ‘ | Hgdmum R |
TW |

A tram sduce B q TUakVe fevm which s used o
meerrt one Fom,oG emw\@} into amother forem

AN acruarer 15 o dewce Wwhidh {s used +o
%ene/mﬂ wm e Chm\ ng e”: «Pmm g 63\'6”7 'WP“*
C%Q“Qmw'ZL Qu’ncq 'npj - |

npnnnnnon ;mgﬁ o N



Hindbookcenter

P> Google Play
Hind Book Center & Photostat
MADE EASY

Mechanical Engineering

Toppers Handwritten Notes

Renewable Engineering
By-Rahul Sir

e Colour Print Out

e Blackinwhite Print Out

e Spiral Binding,& Hard Binding

e Test Paper For IES GATE PSUs IAS, CAT

e All Notes Available & All Book Availabie

e Best Quaity Handwritten Classroom Notes & Study Materials
e IES GATE PSUs IAS CAT Other Competitive/Entrence Exams

Visit us:-WWW.hindbookcenter.com

Courier Facility All Over India
(DTDC & INDIA POST)

Mob-9711475393



Hindbookcenter

a . GETITON
b’"

Google Play

ALL NOTES BOOKS AVAILABLEALL STUDY MATERIAL AVAILABLE
COURIERS SERVICE AVAILABLE

MADE EASY,IES MASTER, ACE ACADEMY , KREATRYX

ESE, GATE, PSUs BEST QUALITY TOPPER HAND WRITTEN NOTES
MINIMUM PRICE AVAILABLE @ OUR WEBSITE

1. ELECTRONICS ENGINEERING 2. ELECTRICAL ENGINEERING
3.MECHANICAL ENGINEERING 4.CIVIL ENGINEERING
5.INSTRUMENTION ENGINEERING 6. COMPUTER SCIENCE

IES ,GATE, PSU TEST SERIES AVAILABLE @ OUR WEBSITE

% |ES —PRELIMS & MAINS
% GATE

» NOTE;- ALLENGINEERING BRANCHS
»> ALL PSUs PREVIOUS YEAR QUESTION PAPER @ OUR WEBSITE

PUBLICATIONS BOOKS -

MADE EASY, IES MASTER ,ACE ACADEMY ,KREATRYX ,GATE ACADEMY, ARIHANT ,GK

RAKESH YADAV, KD CAMPUS , FOUNDATION , MC—-GRAW HILL (TMH) ,PEARSON...OTHERS

HEAVY DISCOUNTS BOOKS AVAILABLE @ OUR WEBSITE

Shop No: 46 F518 I
Shop No.7/8 100 Futa M.G. Rd Near Kali Maa Mandir
Saidulajab Market Near Made Easy Lado Sarai
Neb Sarai More, Ghitorni, New Delhi-30 New Delhi-110030
Saket, New Delhi-30

Website: www.hindbookcenter.com

Contact Us: 9711475393




| RSE

BY RAHUL SIR

eni € botik

— BH han.




-

A




BASIC
ENERGY: it is capacity to produce an effect.
Energy can be:
{i}) Stored within a system

(ii) Can be transferred from one system to another (Ela Hea:}‘) woo~te, mCA/JO)

Qil Crisis of 1973:

pncmg control strategy. The year “1973” is catled as year of oit shock. :

Government of all countries took this matter very seriously ahd for the firsttime, a need for

developing source of energy was felt.

Classification of energy Resources:

1. Based on Usability of Energy:

a) Primary energy resource:

These are resources a\ready present in nature "prior to undergone any human made
transformations. £.g., Coai crude ox! sunlight, wind, vegetation, uranium.

ed tractad, processed and are converted to a form as required
s are ‘generally available in raw form (i.e., cannot be used

as raw energy resource.

These are located expi

as such) and are, therefore

ped o
b) Secondary energy resource:

The form of energy which is finally supplied to a consumer for utilization is called as
secondary energy resource.

£g., E!ectr?caix’energy, thermal energy {in the form of steam or hot water), chemical energy
{in the form of hydrogen), oil

2. Based on traditional use:

a) Conventional energy resource:

Energy resources which are being traditionally used for many decades and were in common use
around the oil crisis, are called as conventional energy resource.

E.g., Fossil fuel, Nuclear anesources.

ook Febo\w"“
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b} Non-conventional energy:

Energy resources which are considered for large scale use after oil crisis. E.g., Solar, wind,

biomass, etc.

3. Based on long-term availability:

a} Non-renewable energy resource:

Resources which are finite and do not get replenished [fill up again) after th

are called as non-renewable energy resource. £.g., Fossil fuel, uramum

aﬂwbecause produces poliution.

b) Renewable energy resource:

ir consumption
e also called

3. SOLAR APPLICATION

4. ENERGY STORAGE

5. BIOMASS ENERGY

6. WIND ENERGY

7. TIDAL ENERGY

8. PHOTO-VOLTAIC CONVERTORS

9. FUEL CELL

MADE EASY
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SOLAR RADIATION
SUN (As a Source of energy)

s tisalarge sphere of intensely hot gaseous matter.
e Surface temperature of Sun is around 5800K (Effective blackbody temperature
calculated by using Stefan-'Bottzmann’s”iaw)
» | Core of Sun: g
Density is round 100 times of water !
Pressure is around 107 atm,
Temperature (8 x 10° to 40 x 10°)K J
e Sucha hagher inner core temperature is maintained by huge ener, y d due to
“continuous fusion reaction”. Several fusion reactions ha\gg @een
source of energy radiated by the sun. The most important ¢

4 H > M g

teV= 1-6x10"" Joure.
in above equation, 4 hydrogen atoms combma together to form one helium atom.
The mass of helium is less than that of four h dro, en$ the difference of mass is
been converted to energy in a fusio i e
* Solar energy can be used by%,;; h

citv U‘\J ¢ eld)
Ther al energ‘v’ (s ad a H*‘M&)
Pogy - Tep

Deyﬁii‘;
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Apparent motion of sun:

Although sun is stationary in our solar system but due to rotation of earth on its own axis

{from west to east) sun appears to be moving from east to west relative to earth at any
Fast 10 west

location on earth.

it appears to rising in east and setting in west to an observer on earth.

~ Scaling of time on earth:

it is done on the basis of sun rising and setting. It can be observed that dtﬁ‘{%e bplaces in a

country will see rising and setting of sun at different moment. So, for t
longitude is decided in any particular country to define standard t me

E.g., For India it is 82.5°()

S AN

revo!ut:on
s The d:stance between Sun and Earth keep on varying all around year.
o Theearthis tilted on its-axis of rotation. As The axis of earth is tilted, both
hem!sphere northern (NHS) and southern (SHS) receives different amount of solar
ad;atzcn at dsfferent time of year and so have d;fferent temperatures.

. Eqﬂfﬁgx' At equinox sun rays are normal on Equator (21 march and 21 September).
* Aphelion: itis point when distance between earth and sun is maximum L‘“ July)
¢ Perihelion: it is point when d;stance between earth and sun is minimum (4‘“ Jan)
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It is average distance between Sun’s centre to earth’s su{rfa“ ,
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. I
g, — ‘; - J—
Sun
Spectral Energy Dis
It is given by Planck’s
o
radiation emittéd
in which,g
Around-6.4%#¥Contains UV (1 < 0.38 m)
Around48%—-> Cor ains visible region (0.38 um <A < 0.78um)
Around 456% —}4->"“'infrared region (4 > 0.78 um)
Note: Extra-terrestrial radiation peaks in visible range. {
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Solar radiation and earth’s atmosphere:

The radiation availabie on the earth’s surface is less than what it is received, outside the
earth’s atmosphere and this reduction depends upon:

1. Effect of atmospheric gases:

The earth’s atmosphere contains various gaseous constituents, suspended dust and other
minute solid and liquid particulate matter. These are air molecules, ozone, oxygen, nitrogen,
carbon dioxide, water vapor, dust, etc.

Atmospheric gases deplete solar radiation by

{i} Absorption: Absorption of various wavelength occurs by dtfferengg;m

S

absorbed radiation increases the energy of the absorbing molecy é& thus 7

L

L face as diffuse radiation.

Albedo:

Total solar radiation ref cte&b ¢k to spacarby earth is called as albedo of earth-
atmosphere system. thas'a value'of 30% of incoming solar radiation.

Terrestrial.Radiation; It is a regiOh near to earth’s surface.

: It is region on outer most part of atmosphere.

On the suiface of the earth, we have two components of Solar radiation:

(a) Beam Radiation: Solar radiation propagating in a straight line and received at the earth’s
surface without change of direction is called as beam or direct radiation.

{b) Diffuse Radiation: Solar radiation scattered by dust and gaseous molecules is known as
diffuse radiation. it does not have unique direction.

{c) Global Radiation: It is sum of beam radiation and diffuse radiation.
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2. Distance travelled through atmosphere:

The second reason for depletion of solar radiationipassing th %ﬁg timosphere is the

distance travelled by beam radiation throug ) sphere bé??ore it reaches a location
on earth’s surface.

The path length of a solar beam through the e is accounted for in the terms of air

mass.

Air Mass (m):

pat%%gngth through the atmosphere, which the solar beam
%&) to tﬁe vertical path length which is minimum through the

it is defined as the rat
actually passes»p togr
atmosphere (€A

Oz = 2eUth awe
ol - lﬂw %0

aﬁ
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