
thus . (Tf) min = /To Tzo

> Wmax = C (Tr +Tzo-2SToto)

Another examplee.

All sys follow.

V = CT

S = So +Cl
T. T2 T3 T = 300K , Tz = 350K ,

T3 = 400K .

by heat transfer among them, one of them could

be raised to the Highest T. independent the final I

of the other two· Q : What's imax for that one ?

"I" Tf
1) Energy conservation :

Tmax &U total = O

~
> "z

= XTmax +XTf +XTf
" If

- P(T, +Tz+Ts)

Tmax +2Tf = Ti+Tz+T3 = 10 : 5

( use "look" as unit)

2) Entropy change zO

*StotalO XStotal = S, +@Sc +&Sa



= (Sf +Sf + Smax) - (Sco + Szo +S30)
total final total initial

Tf2Tmax
= (In 20T

1.Tz.Tz

21

-> TfTmax =TTzTs (3 x 3 ·5 x4 = 42)

> Energy conservation : Tf = 5.25 - Tmax/2

(5. 25-Tmax/2)" Tmax =42

- (Tmax)

fr
N f=42

-
> Tmax

2. Quasi-static Process and reversibility.
Fundamental eg. defines a thermo . sys.
↓

S = S(U , V , No , N2.

. -Nr)
↓

can be geometrically presented in thermodynamic

configuration space .

*.



1S
(3). -- xj
... + 0

-

*each coordinate corresponds
W

to one extensive variable.
>

* any point on the surface

V
*

represents an equilibrium state.

2.1. Quasi-static Process .

Ao : initial state. S
At: final state.

curve Ao-Af on W
>
M

S(U .
. - Xj . -) surface . ·o

is a "Quasi-Static Process", Xj
locus V

idealized concept. : defined by a dense succession of

equilibrium states.

* points on the surface -> equilibrium .

NOT on the surface -> nonequilibrium.

* Equilibrium is maintained by certain constraints.

removal of constraints permit the change from

Ao -> Af



* Although. Ao &At are equilibrium .
States .

Ao-Af May NOT follow an equilibrium path.

#
* Real process : Quasistatic process .

a temporal succession of equilibrium and

non-equilibrium states.

* However it's possible to construct the real process

that approximate a given quasi-static process:

17 Ao-At should be divided into numerous

infinitesimally small segments. each end point
try th (Ak)

- should be on the surface.

S = S(U, V, N, ,
--)

Ekt

2) the waiting timetr- before removing the

constraints at Ary should be longerthan the

relaxation time Try required by the sys to establish

equilibrium.



2-2· Reversibility. (Postulate#)

* For A-B to occur.

S S(A) > S(B)

A i.e. A & B after removing

W T

X constraints has directionality.
>

·o
the reverse process is not possible.

Xj i.e.. A-> B process after
V

removing constraints is

irreversible.

*. The quasi-static process, in which the increased

Entropy is vanishingly
small is called a reversible.

process. S(A) = S(B')

Q : is the reversible path unique?

Si
AX
X


