


CHAPTER )

heat e\gnes A and
.)"é’ /aw OS" d'ewnoé(mm
Sector 4 :

Def'o’niﬁan 09 ) Hent. Eﬁme r

Adeuiaetakesfner\egjla}mb,
operates n a ol oad edpel ome

oy its enerqy bj means oy work .

HOT

COLD




Degnitim 09 - Weﬁ T

Work done “21 the engine .

Werﬁ &= l @kl - ' &cl

) = in a cﬂclia procesg | the

@ is the endosed oreaq in
=

S @ P-vY dieimm

Defnition oFf “ Thermal E%’.-c;emi LA
W 18u-[8cl I8l

- — -
- -

(R | | Qul [@nl
Rerfect 53ne t =D , =1

Kevin - Plonk $orm the 29 faw
of t’erm%mmn
D Impossie to mike a perftet enqire .



HDT <—( pump COLD

Jdeal El'ﬂ’ne ) Impossible
Al heat pwoass o earth are irveversible

HDT | < COLD




Sector 3 = (arrot Engire
Larrot’s  Theorum =

No heat endre  opermting between
two eremy reservoive cn be more
Hicient thon a cornot e:\gme
betwgen the some twD reserwivs.

Al heat eg’r\&s ae less Micient
than the ocomot ergine because

do rot operate ﬂ\w@ a reesibde
ccle.

Reversible oge *
jqap—\)difﬂar\,meginestarts
fom an  initid sttus ond  back to
the initid stote ‘d'woixih the ame ,30&\ _



P-Vdigmmgxa. Wer&m‘
The net work dowe égﬂ@egﬂe

Weg= &k’&aﬂ

Since it Qo= back. o the nitidl state :
AE;n = D*




PLVL; T P;!wa C!eﬂ\?aixm
| /el |Tel
2 Came = gy T Ty

( prcienﬁ o?a.m\’r\m;eafne)

8l Camor  engires operuting  between
the same wo tewerxtue hae the
same e%‘naew{c.(

il’?Tc ;
if Tc,=Th,e¢=D

"
\W
0

[0

n

=




Six
Déferent

Rrocess




/
e = ([ -
. (P )
[ l‘: > a‘mpress‘«m F?m:io )

Sector £ : Entropy
Zeo™ Lo t Temperotue |, T
1% Joaw  Interndl 5\@@3 - AEpe

nd :
| A Law Entmpx 8
D Thevmoci'lnamics }_
e_

Statistical Mechanics
Describe  the sygtem of
otoms ond miecules

( Isolated systems tend toward
disorder oand entiopy s a <—
messwe ©OF disoder.



Micro states -
? 8 particdor cm%iumtim of
individual  conetituents .
Moero  stateg :
4 discriptin oF the condition  Srom

A macroscople  point oF view.

\

Use pressue , volune and dens.fx
of gos to deserible.

The entire univese is moving into
a greater disorder state .

The erttropy of te universe

« "

inceoses i all real process

Onother woy oF desoribl"ﬁ and Law :

dg = ==



De¥mition of d& :

Brmout of het tronsterred  into

System 90"0\0?»3 a reversible poth .

Definition oF T

Constont  becouse the proess s
Tnginitestima( -

Psnt of te coraept  :

(. Depends on the point.

( Independent the path )
2. Entvop‘\j aon coleulotad  For a
reversibe ‘path with the some

initidl and Ynal point .

( For irreversibe P\'Dcss/)\v

3. Lesoribe the clf% ? Whole
in ent\opﬁ

> FRart



Sector 6 ¢

1§ the process s irveversile , then
the total entropy oy an isolated
system always <incresses .

Jn o ‘reversibe process | the total

entopy o on isolated  system

remping constants .

(. Etopy durge T thermal conduction

ASh =3 (—-%.
Th &
\L ASQ ] ‘ﬁ
total
Te ( .A% ]
QR T T T




2. Entopy chuge & @ e eponsion
Adiabatic $ree expansion
\)acuum Vi — \7;:

L = D
NN R AL AR

at'TL d,E;n D,.AT=D
(Te =Te)

Cot use 28 = Sids = ST
( Sine dQ = 0 , T = Tg )
Eind a reversible process ingteod  of
the irreversidle process , which has
the some witial and Hnal states.

o Jsotherma| reversbe exponsion
28 = SESr - A57dn

= dex =0 o ffd@ = §fduw,




o8 = =fdw = "Rﬂn% >0
[Fo(a&ias@cperd:gm\)&—jv'g

ot tew\pemre, T )
For a [imited process :
23 = Sidg = fF &
( T is not a constant .
dl = positive when 01350\'53 heat
= neqative when @cpelira heot )

(¢ Carnot g‘f—'e t

Total d'% i eﬁUrDPx
for the acle :
AS = A5, +2S.

_ ol g
T e
v> &t%‘%

D M8 =0 H a carmot G'E{"e.é



i iy Mon - Coamiot Qide :
8 reversible ﬁﬁle

AS = o@@ﬁj’;’:=o
S The Tnteflromim u)e,rac"u)secl,pxd’\

3. lonsder o quasisatic , reversible
process  dr  an idealg:e , TL Vit

dEint = d@r *@ J
de = dEwt - dW The work done
= dEnt - pdy on the Qs ¢

= dEint - RRTL: = PY-nRT
= nGydT - nRTY D P=nRT

.
o8 = e SPned - w2
= nCvﬂn(:-l';%)TL B “R'Q"(%)

D AS depends oy on the Titial ond
Jinal state of the system.



It Entvqox chmge n

alorimetric progess ¢

m, | m, Th > Te

R. = ( -Q
c' 03 \_/iVW\.—LL
Te Th

MC ATe = (- MCaaT,y )

Me ¢ Te-Te) = L-MC(Tg-Ta)
MCTe + MC.Th
T =
micl + m;ca

dBc d@n
(X AP AN

25

K T
= M, Tf‘%[ + MyCy T:‘C-i’rl

m'c"al;% * mac.\«a'k% > 0



Sector T ¢

A
2 | — B
Yi Ve

wls_:’)_:\(n'eﬁm‘numbevu?pmiﬁe

locotions  oF a sirﬁe moleades D
> Aumber of was that mdecules can
be led m the ydume

The numbey o ways Ioca’tirﬁ A mdecdes
s W= W

W, = (3:)A)= w; ™
We = ¢ X0 g

Vi N Y
w‘,, (—;}:) _:(_VS’:)O = (%’.)N



/ﬂsﬂn( £Y = lghh(E)Y
L NES

kndalds - kel = nRS (L)
S - S o= nRQn(‘yV%)

.. Sg = J‘e.a'\w;i

- ke | O T W

Entropx is a measure oY disorder



