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Proof of equivalence between Engine Statement (1) and Refrigerator Statement (2):

peo of ~® = D
g’cuﬁnvc N@ (s ﬂl?& 5 Ne, ’ZLLUML 2x s ] /5&/]426 rz,ﬂvwi}r,

Cosiohe  an @nj«m o[;e,d)v\»j 0,

#’& : WJe inwt 3 \_ﬁ_J
" |Gac
/)ﬂ_\fv‘rzft ﬂgprg.zfj}r = ::

=W
ICa |
VAEN o Ulm“ “ [//ﬁ:—\
/ Te \ htas LWJM
Ve L\Q/\I\L
N R ; \ lt-(
.| b lc p(m ! -
C D=nw = ®:> W
[A H G|
4 T R T\

(/ PZr\(u’t EMJM OL-ZLM\LJ{/

~O = 0 [/
Pk 0 = ~O

gw[v/:W&L ~O 1 —t/t«& 5 & V?v@—/fa't I/V\/»M @03{,

we G\MI:)M a /;zrfmct ean«,L Mﬁﬂ\ a M/o&ﬁfcj m:]pfyucﬁ o

/vl \__ i )
o, l (Gl ] =&,
/@“ A
e No NC/‘L\)
ve r dor .
\624 Koo
\

)mh /‘)A/TF%_{' W«fr\fjuzwe ov oLYLAu'{ /

Lecture24 Page 3




|
Reversible Processes

A reversible thermodynamic process 1s an idealized process whose direction can be reversed by

making only an infinitesimal change in the conditions of the system.

A Throughout a reversible process the system must be very close to equilibrium at any instant,
called an equilibrium process (buf not exactly in equilibrium, otherwise no change. no
process)

A Heat flow due to a finite temperature difference is necessarily irreversible because an
infinitesimal change in the temperatures cannot reverse heat flow.

A How to understand reversible isorthermal heat flow — the temperature difference must be
infinitesimal so that as heat flows, the two bodies are still infinitesimally close to equilibrium.
The rate of heat flow 1s infinitesimally small, and the time taken to finish the process 1s
infinitely long!
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Proof of Carnot engine is the most efficient engine allowed by 2nd Law.

The 2" |aw tells us that the total entropy of the engine plus its surroundings can only

increase but not decrease. L opive rw ™ =§
The entropy of the engine = AS;%L =0 = AS o / / / Tw //3;/
-|@
The entropy of the hot reservoir = -ASH = Th\ <O \J/ Qu
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