CHAPTER-4

ENTROPY.

’)Infmiuw\on!m@ @nfw(oy is a ﬂatmoc\iynam/'w

Proper of- a Noyldfy substance gnd serves as &

m,uabla iDD{ .”) zile/ SW’)J Lal/\) a/)al ' /
: <15 D .f) )
de,\] "C e,(S- ' | \7 ’ Qr,\7’ wv

* Birth of enﬁ%~.

Revers/ble hoat Q'niino,

[ Therma energy
reservoir at Ty QR - Whnet P ‘
Qy
L = |- Qu
g.ﬂ-Ha n | HEg Whet =Qu-Q oy
Qc foom ‘l"'\QYdeynami_? 'telj‘\fr. Eij:’i:;-
Th a ‘ . | — g." = | — e
etm energy ®n T"!
resevvoir at T,
LT, @@,
L T Ty T
G Loy
TH T
é..Q =0 DE \é -(S_.. O
%_do_-r )P\ ] ( TQJP\
g 1 é@' = ds ( C C’Q_inl-erwon point -funcHzm
s \qa(\-,-)g é < a i zew}

; &
For Pn_z)_ceAS | to

e -ee
!f—\S > @n’f?’@f:&j

*51‘.)mm-lual’\&€mf-
,,v‘_g[—&MQX.-»LOI»\) tel“r-

Max - S > Min, Work-ones-

» Min-S- Max. work- Conver
<o)




2) Clausios Theorem

¥ _Intformakion
e mj reversible pyocess con be replace bj +wo

Reveysible adiaboktics LWith pne revevsible
jsotherm bet" them.

b, Anj reversible pyocess (j-f)
P b
a, ReVQ_‘stb/Q/ / botAQYm Pmcw
l‘ f (a-b)
‘| Revers 11:]9, adicbotics
228 } —= /)
L
|7
X
A —
Area under l-a-b-f = Area onder (~f

APP’aMg P Law for
Process i-f Qi—f— = Uf. - Uy ‘f“wij'

Process-i-a-bF - iy =Up-Ui + Wiast
Since Wif = Wiab{
Qif = Qiabf
= Qia + Qab + @bt
Qif' = Q&b ('.' Qia:DJQb}.;D
Raovernsible adiqbat« ?”"‘*’Aj
’3’ rev. process - =

/S equal T 4p the
174\@ )5DfA£Ymdt PYDLQQ-ED

—- Hea,f' MHSFQY;‘QA, ‘”'l a
heal” #ransferredl in



clausius thesvem

0
TL\@ c_\\ch\c mtejm’ﬁon of‘ &Qﬁ_g_ﬂj_ to zero

To Pyove §_®:0
T

Considey a.  avbit closed | cuyve. ABCDA

representing A revexsible < cle and closed
Ctrc,lo, ARCDPA is divided.

emall carnot c\nfcla,

&,

For elemental Carnot ey ade 1-2-3-4
N
sauy . 8Qns = 985 o S0 (B0 o

T TH T A
8-.m,‘lmla *Fo\’-;s—s-rf-g (_ng:‘v\t rzjufo_i)
8Quz (1&3‘-”-3 =D
Trta Tie
for eI s &@Hg 6@L3> »
‘ TH3 TL3

For AdI the Q/(Qmemtai Cornot— eycles
5Qn1 5@,42 SQHB 5 *ké 6@ 4 80z &m)

T ThH) T Tee T
cSQ -
I @( a




3) Entropy it a properhy

i

We know é@:fQ )qu 0 [_‘clw.‘g; T'f\wwremj

FOf‘ mvevsiblg Q(yc,Uc. ‘PYDCEA—S - t.,A—S’_—C,-’

QG f%“:w e el 8

U*) 2@3

*or revers;ble_ - Ic,b.’c pyocess |- A—2-B—]

J &) Jaa it T

L (A) 2(r)
submhnﬁ eq (i) From eq' (i) |,\)QJ\c’o_t—

J‘SQ féf@—o_s @:j@:ds

2(0) T 2(m) 5(¢) T x|

from above equavhbﬂ the maﬁmi'ud@ _é@
5 same -Fm’ the phak P@fﬁ BR&C and e

foes not- olepend  pon the path



4) _I_D_ecfuah gf Clausivs 4.3

(
X Wl’\en a _syst‘em Dnde@OéA o ComP/efl C\l/c/!c
process, the mfejyo,é of aVDur)d “thies c\zjcle/

/s |
ess than zerv or eL?uaJ +o =eyv "

$73

Consicks co teversible o
éng:m’/ 7 torking bet! ?

ene@y Yo3eernvelr

ine R awa’ ivrevereible
o +wo Thermal

D P 7, ( Carnel 7Z,wwm)
’ - (S_@__[;R S = 6@1..1
SJOHR 6@ H1

_QQery iz Qe ez
Sre  0&@HZ S@ne SRHL

T_L. SQLi (ﬁrrevar:,}b/e anmv )

T RCEE §QrA _TC
(SCQH& TH
0@ . BQu
& T
8@.[-!1 6@:.1 = ‘0
Tr._

6@ o —vVe sign Jor IHeal
Q H ( <O Q \7’7&%,. ; !)

Q&:r@>l < O Jor irreversible c/adQ/



A ccorol,'nj o Clausips theorem 35\.6_@ - ﬁ;r
T
eremib /Q, Q\Veja,

Combin_ﬂ re sulte ~ﬁ>r reversible. and irreversible c\\jdt
\§ 0o
T ~3
§ R -0 Jor reversible c,udo,
T .
| ﬁ &0 < 0 “ET 'ere.Veysible/' cjdo,

mpo skible, eince it

§§_@>o -fDr ,C"fde’ 15 1
e V,’ptal’e/s —rﬁlQ, SQ&md LOWQ

pPro [Z-3%)

d/\ande/ in an Irreversible

b

5) EnlropY

process vndergone

+or arﬁ
Rys & 2 T

For the reversible exyele
C,onslanJ of ARB, -5

§8),- 1% ¢



4.4

For the irreversible cl.}c,la c@ns':s-h‘nj of A andC,
by the ino.cguouUt\\.r o]ﬁ C‘Gu_bix)s)
2 !

SR . '
§?“J§§+J§§<° ol
A 2e
From eqq @ 2@)\
i <

S JFriay - 1Y

k&Q:Sds L - B

(CY ®
Since ontropP IS & me@T’tﬁ_ en‘h’()j?j CJf\Omaes
R &C woul& be the same

[

Lor the F" ‘ :
)L 14, [as={as -
2_& " 25 Q_B 2(; .

From e;? Q) 26
l !
jds > f S®
T
Ny 2.
iyreverstble pyowss

38
de> &

oy the sch 2
jemer Crs€ S,_-$, >/‘( é__('FQ
|

'Tw—ﬁ)r anal



€) E\j@_'f_)l@/ _(_)f' increase jf;m
( e '
The eanDPj OF’ an '\solal‘eol- s:.;st-em clurl'hj

QA [Process allﬂajs m(',reqso, &Y IinN -the bmrhnj

C
as. Df‘ Q Y‘e\/Qa:sﬂola, Pmcess remauns C/onsfant

l A 1solated >O

for isolated system, there is no enargy inferaction ith Surroundings

_| ng*):m =0 Rev.
L/ Boundaixj OP (99150 S0 Trrev.

r

Universe

6urround_m35
al Te
&// ' L\ Jeclated Sasfem/um'\/grsa,

s\qjstem + Surroundjn\? - Untverse/zsslared

QAs)ﬁdA Fem i kAS‘)Sumund)'a = @S)UNivﬁﬂQ/bo

- 8. gaive ST fent: vejecti=)

B &As)svzbem =

QAg?gumuﬂdAVZ = .S_Q (.1.‘/9' Sjjn_.h%[r' &5501{33
To
LAS)sJJm PR oy = SR B 60
(A8 5 kasial | = (R (—L L) sina 7T
e (% 1)

o @)vmﬂ-m’ >
l"-f- Rovers jble  process Tzl —» LAb)umveb




4.8

Infbrma’m‘bn

ds >\§ %Q For irreversible process

C Clomsius Jnewa}}i\j)

ads = S.S_TED + X (X = §0M¢ Pc:;f’f-;ve qﬁaﬂH*a)

clnanja— of Clnarae, of

ent Swkw)  4p al i al

mfa o sLtem intern

(T‘ Trreversibi Yrrevers: B
Case -\ for a reversible process

AS(. S_O -.,‘ A-S =A$L

Conbig. Tor revevsible dyabatic process

Ay = Ale :fé__Q
=
Cose-~S Fbvtd/'rréva sible  adyabatic process
AT, 24D B .
A3/ > 0O

Ca“fﬁ 4oy a Yevewsible adin bake procesd

Ady =0 , A5 =°
AS =0 = o= Corst™

—

Colled o3 jgentrvfa'o Pmcua-s

A reversible adivkat 5
e



=3 E@Pj chan\,?@ E_‘f '1‘_)_'(]"7&[0‘0 pProcess ( Closed _Sistqm)

Law 'OF consexvakion o’tene@a
80 _du+éw O
e e et U

o iw'cLin(? Loth 8/des T

oy .
5@. QVT .,.-PT __&'”)
R
NQKV‘UQ d\g:s_g ) ﬁ:—RTé—?——J
. ds = eyl + R AV
T Y
Jnfejrp\}f? bLoth S/deb | wirigl
5 dr RJ‘@_\_)
Cvf"'f 4 ")
‘Sl r( JJ'
s L . Rnb2 -
Sp—3 = cyln T + >, - v)

Aawvdiﬁ +o the \700 Qq
| Y - BDr > Too Byle
P Y

5,-% = = Ciy n P?-x Va. . R‘n?_g.
PI D’ \)’

= Cyln P +Cvln\)z + o n s
‘?, v

= Cyln _fja +<\c‘,+;z)zn%z
/

= Cyn b In V2
Sy 1 vin ;' + v, W)

——




4.
ﬂjain,-from ges eq’ 5
BV BV,

T, To

Te
T

ol o

X V2
r — Pt
y

Puﬂ—:‘nj the value of _‘é?- n Q;tn(,g)
!
B4 = Gin T pln AT

T‘ P, T’

\ f’z_

T\
n 2 23

:LC\/'!'R)ME R\ P‘
1

| \ TP— !n?z

c\'\qr\ﬂ% for an open s\«jstem,ﬁlfou)Procuﬂ

g) Entropy

The net chanJQ/ of entropy o/: a _gl,}_gtam
due tv mass -zfyanélooy[' /s Q,?uai to the
dt"fl:&rence, betreen -the Pypdu,d' Df rmass and
jts 8pectfit Qﬂmﬁd‘{’ ot +he inlet and ob

tha outlel of -the s\yst“em.

ds > 08 | Sgidm; - ZeordMs

T = :[;me- bf-'t*«l Suwoundinj

&; = Speeific anvbfa, at theinkl
” ._Sioe,u(;t'o ent\m‘md o the oullel

dm; = Mass entering the gystaem

dm, = Mass Jeaving -the sag:reﬂ)

where



The eﬂq' 'lr) anQraLl'-Form

ds >/ oQ +'§_g.dm
=

e iy

—— L
—

—
dit (T a1 el dr

hee @ - O@ P
@ = ano ’h’)-dm

tor adiabatic Szo‘aci/y How process
61_:_0 it 7
Ssm< O
ey the proces’s s vevrs/ble adéa«b’“ﬁ‘/
Zsrh 20
Q)—TAQ, Hiwd Law of +Aa,rmodjmcpmi,t5

W7he. an‘vv/?/ of all perfect cu spadline 500
J)S Zex? pl oﬁsolwfef =0 f@rfrp,/z tenl "



