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Figure 4.2 A gas expanding from half of a container to the entire container (a) before and (b) after the wall in the middle is removed.
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Spontaneous heat flow from an object at higher temperature 75 to another at lower temperature T

Second Law of Thermodynamics (Clausius statement)

Heat never flows spontaneously from a colder object to a hotter object.
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Second Law of Thermodynamics (Kelvin statement)

It is impossible to convert the heat from a single source into work without any other effect.
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Figure 4.8 (a) A “perfect heat engine” converts all input heat into work. (b) A “perfect refrigerator” transports heat from a cold reservoir

to a hot reservoir without work input. Neither of these devices is achievable in reality.
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Combining a perfect refrigerator and a real heat engine yields a perfect heat engine because W = AQ.
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Skosum
a“ﬂ reversible enﬂ'\ne oPera+in3 between two reservoirs
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Figure 4,10 (a) Two uncoupled engines D and E working between the same reservoirs. (b) The coupled engines, with D working in reverse.
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Figure 4.11 The four processes of the Carnot cycle. The working substance is assumed to be an ideal gas whose thermodynamic

path MNOPis represented in Figure 4,12,
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Figure 4,12 The total work done by the gas in the Camot cycle is shown and given by the area enclosed by the loop MNOPM.
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Carnot’s Principle

No engine working between two reservoirs at constant temperatures can have a greater efficiency than a
reversible engine.

openstax
oreiza - entropy

Byrjum mea jatngengt fedli viz fast hitastig og skilgreinum

 — ———
AS Te




E€ Lerlis er ekki via fast T

&
_\ dQ
AS _—Sf)_ Sl\ —% _F_
A

Fﬁr’tr hr".nﬂ Carnots e st

AS - AS + A4S+ AS; NSy =

en fc"tjr‘\r hr‘m3 Carnots S'tldir lka

Qv _ L AS = O
T, T,

Almennt 'GSF'W Ja@nﬂenj’r hr'tnerrll 3’1Id'nr

o - 5% -c

.9

|



Second Law of Thermodynamics (Entropy statement)

The entropy of a closed system and the entire universe never decreases.
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Ex. 4.8
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Figure 4(2 The adiabatic free expansion of an ideal gas from volume ¥} m{i{ume V5. OPQ ng-l—é\‘(
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