
2-3 heat flow between coupled sys.

du = dQ +W

o & reversible . U=U(s ,v)
du=S+
- ↓

T *
XS=S+S2

=NQ(=TS=
+

How about two different temperatures ?

T2o >Tro
2 To G2

↓Q dS .==
↓
Too C1

.

↳ Energy conservation :

-> du = 0= TE =

2) Entropy change :

->

OStotal



1) => C , (Tf-Tro) + Cc (Tf-Tzo) = 0

->

To =
CTro +CaTzo

Ci + [2

~

2) ->S = C , In+C=
>0 & 710r =1or =0

v C,C2

# vS. TropicaTa (Toita)
It turnsout
=>>Stotal >O

*. Heat flow only occurs from Hight to lowT.

& is irreversible.

-

2nd Law of thermodynamics.

* s of one of subsys could decrease.

whereas the other increases

=> i. e., @Stotal >O



3. Maximum Work theorem.

dSsys *.- B . delivery of WQ
Primary.
A >B is maximized (minimized

vWA-UB=--U for a reversible process.dSRHS
L ~

Reversible Reversible

heat source Work source

1) rigid wall 1) Adiabatic wall

2) impermeable· 2) impermeable·

3) Quasi-static 3) Quasi-static .

PostulateI : Entropy maximum principle.

↓ Stotal = &Ssys + &SRs =O
H

dQRAS

TRAS

=> Tras DSsys + cQRAsYO

1) Energy conservation :

d Usys+ QRAs+ News = O

=> TrasdSsys-dUsys-Wrws =O

=> d Wrws < TRAsdSsys-dUsys



ifWrws > O ,
thenWaws is maximized at equality

i.e.. dStotal =0 sign .

Furthermore. & Waws = TruscSsys-dUsys

= TRAs AUSYS - cUsy
↓

(Qsys+Wsys)

=> dWRws=TRAsSys -Rsys-Wys

= (1-IRs) (-Qsys) + C-dWsys

i

.e., maximum work comes from

↳D a fraction of heat directly extracted from sys.

11- TrsY
2) the work (-dWsys) directly extracted from sys.

Example. vdW . Sys . Q :What's the max work ?
7-

(To. 00) -> (TiVg) 1 mole. Ans : 1) Energy conservation.

↓ 4 vi + Q2 + W3 =0
3.

2. 1
InitialT: RWS. 2) OStotal = 0=Si +&Sc
T20



'I

Heatcapacity : Cu(T)=D
For vdW Sys. (See. obj#4-4-)

const. We know :

S= NRIn[-b) (n+a()+So

S #

#y - u= CRT- a/v
=> OS1 =Rin(b) + cRInTS
&U , = cR(Tf-To) -(= )

=> For sys2 .

Q=/TC(T)dT=TdT =EDIT- T2)

&Sc = Jirc => D (Tzf-Tzo)

-Stotal=S. +DSc= O -> max w
condition.

-> Rin
[Vf-b)

+cRIn +D (Tzf-T20) = o(Vo-b)

-> T2f = Tro- (b) - CRI
↓

->U .+ Q2+W3 = 0

-> Wa= - Qu-U =[D(Tr -F2)-cR(Ta-To)--
Max work


