
(- Qh) QC
t = # ) Assume the adiabatic

On (Th-Tw) O (TE-Tc)
process takes neglible

time)

w = E . -Qh) = (1-2) = Tw-Tt
(Q2)

Tw
~ Tw

-> (- Qh)=TW

QCE FOR FOR W

QC
=>+=Tn)# O (TE-Tc)

Tw
=

On <Taw) Tw-TE · w +
5.(t-t) W

W I

-

- OCTa-Tu) tre + 5cCte-ta)
??

optimized values , such thatY is max

(2)max is given by Tw = C . (Ta)*

S
c=
(OnTa)" + (Octa) Tt = C · (Tc)2

+ O'



> (*)max = Onta
- Tat -Tak

O +o

- E = 1-1-(

55. Other engine cycles.

1) Otto engine. A-B : AdiabaticCompression

S1 B>c : Heat at const. V.

Co > ·D (isochoric)

1 V ->D : Adiabatic Expansion .
⑧ F ⑧

B A
D-A : cooling at const. V.

> V

Efficiency : Goo =1-() (For ideal gas)

Q
& (TD-TA)

* (Tc -Tb)

Otto cycle.

How to convert T-> V ?

S1
⑧ F · C

27 Joule Cycle. V S

A 7 ⑧

B

> P



A-> B : Adiabatic Compression ·

B>c : Isobaric combustion .

c ->D : Expansion , & Exhaust. to atmosphere.

(Isentropic

DA: Fresh air taken into engine.

For ideal gas .

P1 E1-(P)
Bo > C

↑ V

T

1
· D

> V

Obj. 7 Legendre Transformation.

1. Energy minimum principle.

2. Legendre Transformation.

3. Thermodynamic potentials (e.g ., H , G , F,)

4. Massien Functions.



1. Energy minimum principle.
↑

PostulateI : Entropy max principle.

~
S

~
S

-u
.x S(W, Xj)

⑭

J
>

· J
>
t
-

S S

Xj Xj
* (38) 30 Energy minimum principle.

* U is single-valued "A"point is Energy minimized.

continuous function of S.

why ? they're equivalent?

1) Intuitively
what it for a given sys , the initial So, No .

No

is not minimized.



Q (dQ=TdS)
(So, (o) <

#

> 2.
- W

adiabatically withdrawing work.

2 Prove (math) S1
1storder.

as =
⑧

Assuming Entropy max "⑦ Max > Extremum.

S > 1 = 0 so
② Max > ( )0

3 2x(2)
Ty

V

Proven()= 0 2) >0

A (V , X , S)
↓

E(XG



· (Y)s =-T
1/T

B) (3) =? (0)


