CARNOT ENGINE
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The work is showed as the area under
the curve DC.
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Adiabatic reversible compress from
PV 1 to PVl (DA
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The work is showed as the area under the
curve DA.
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_ General heat & work//

The whole cycle: »

AU =0
Q=0+

(), >0

Q. <o.
W= W, +W, =RT,In> + RT,In3}

(W2 and W4 can be eliminated)
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According to the formula of the
adiabatic reversible process

Process 2: L.V, =TV]"
Process 4. L,V =TV]"
e b
e
¥. ¥, V-
W, +W, = RT, In>+ RT, In = R(T, ~ T,)In >

2 divide 4:
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Thermal machine absorbs heat (Qh from Th source,
part of heat is changed into work, other Qc go back to

Tc source.
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LAppIications of the Carnot Cycle o

a. Carnot Cycle Engine

( High Temperature reﬂiun)

(Luw Temperature region )

From the definition of efliciency, we find for the Carnot engine:

q=1—& or p=1] J:
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“b.Carnot Cycle Refrigerator

(High Temperature reginr)
i Oy
From the first law of thermodynamics:
& i Oy =0, + 1
T <

<Luw Temperature region >

From the definition of Coeflicient of Performance (COP), we find for the Carnot
refrigeration cycle:

‘ 1
cop=%r__ <& __ 1 COP =
W 0y-0r Qu Ty

L ]

wfzafzon Rita Prasetyowati Q_[ TL 16



e _‘_,_'—"'_'-
—

~c. Carnot Cycle Heat Pump -

<High Temperature regiﬂn>

J On . .
From the first law of thermodynamics:
& Oy =0, +17
1T @
(Low Temperature reginn)

From the definition of Coeflicient of Performance (COP), we find for the Carnot
refrigeration cycle:

' 1
cop=%28 __95 __ 1 COP =
W 0x-0r | O s
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