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For given values of Cp, Ty and T,, the magnitude of work W depends on
T, Work obtainable will be maximum when Tjis minimum.

Now, for body 1, entropy change A4S, is given by

gabﬁmn : = %
: Maximum Werk Obtainable from Two Finite Bodies at

i — ——Temperatures T} and T

Let us consider two ‘dentical finite bodies of constant heat capacity at
Uil oo
=

: temperatures Ty and T; wecﬁyely,T,beinghiglmthaﬂTz.lfﬂmetwobodia as =l ci If
- are merely brought tozether into thermal contact, delivering no work, the e T

' final temperature T reached would be the maximum .

i  For body 2, entropy change 45; would be

: 7,=-tT , 2
- ! 2 = 3 Ty : T

| _ A= J' c. T _c mL :

5 If a heat engine is operated between the two bodies acting as thermal £ el ey 12

; energy reservoirs (Fig. 7.17), part of the heat withdrawn from body 1 is ; i ke .

{ converted to work W Ly the heat engine, and the remainder is reiecrcd to jl since the working fluid operating in the heat engine cycle does not undergo

‘ ; Body 1 " any entropy change, 45 of the working fluid in heat engine = (5 ds=0.

| Ll - Applying the entropy principle s

Q, ' ASuniv 20

1

T, T

! = =L =k

| HES] —s W=0.-Q, C;In s G In T 20

' a T} =

: 2 ; CP In ﬁ; 20 C’; ‘

: BTOCZ.? j From equation (7.20), for Ty to be a minimum

? 2 f i‘ ‘ 2

| AC 717 Maxinum work obtainoble ‘ e T

: from two finite bodies P h-Ta

i body 2. The lowest attair able final temperature T corresponds to the delivery | sz

: of the largest possible amount of work, and is associated with a reversible r = In T =0=In1

i proces. { : ; s T i

(' " As work is delivered by the heat engine, the temperature of body 1 will Tr=yh-T, -_= @

| be decreasing znd that « f body 2 will be increasing. When both the bodies : : T :

attain the final temperature Tj, the heat engine will stop operating. Let the  F For W to be a maximum, Ty will be yhT>. Frameqoatos -@

Winax = C, (h-T,- 2-\“‘17‘2 = C’(m - ﬁz_)z
The final temperatures of the two bodics, initially at Ty and T, can range
from (T} + T;)/2 with no delivery of work to YTz with maximum delivery
of work. s

P> nicasnlie: OblagRkns IR Sosco 2

bodies remain at constar t pressure and undergo no change of phase.
Total heat withdrawr: from body 1

Q=G M-T)

where C, is the heat cap.icity of the two bodies at constant pressure.
Total heat rejected to body 2

i Q =G, @-TD = e .
¥ & . Let one of the bodies consi in the previous section be a thermal energy
. Amount of total work delivered by the heat engine reservoir. The finite body has a | capacityC, and is at temperature T

W=0 - and the TER is at temperatu T > Ty Let a heat engine operate

between the two (Fip¥ As heat is withdrawn from the body, its

temperature decreases. The temperature of the TER would, however, remain

=G, (Ty + T, - 2T ___@ £




