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Chapter 4

Macroscopic parameters and their
measurement

Feng Zhe
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_ 4.1 Work and internal energy
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Fig. 2:7-5 A ayatem consisting nf « vessel confain-
ing @ liguid and a paddie wheel. The folling weight
can perform work on the system by rotating the
paddle rwheel,
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_ 4.1 Work and internal energy

Fig. 4-1-2 A pvetean consisling
i e of @ exlinder roniaining a gas,
“* |II| The volume V of the gas is
determined by the pozition of

"
the movable piston. The resis-

» lor I? can bo bruugfu injo ther-
mof ronracr with this rystem.
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A€: the change in mean energy of the resistor et \/ . |
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og 4.2 Heat

Qs = (B — E.) + Wa

(1) Direct measurement in terms of work A

W = AF + Ac

Resistor

an= ﬁE—
Qoz = W — A&
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4.2 Heat

(2) Method of mixture
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4.3 Heat capacity

System A
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For a given amount of heat absorbed, c,>c,
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_ 4.4 Enthalpy

H=U-+4 PV
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Figure 1.15. To create a rabbit out of nothing and place it on the table, the
magician must summon up not only the energy U/ of the rabbit, but also some
additional energy, equal to PV, to push the atmosphere out of the way to make /
room. The total energy required is the enthalpy, H = U + PV,

A e @ )



5

Oo 4.5 Entropy
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S(TII) - S(T‘:) = 1!1 _;;: ) O




w °

_ 4.5 Entropy

Ty 2
88, = 8T — Salzs) = [ MBI _ e in s
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Inz<z—1 (=signforzx =1) _! = gign fory = 1
. . Iny=>1 y ( gD 10T ¥ )

88, + A8 > muca’ (1 = 72) + mecs’ (1 = 77
- Tf”[m‘c. (T! — Ta) + m.BCB’(Tf TB).'
= by(4-4-13)
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_ 4.6 Extensive and intensive parameters

1.y,+y,=y: extensive
2.Y,=Y,=Y: Intensive

Extensive parameters: V, M, E, C, S, etc
Intensive parameters: p, P, T, etc

Extensive parameter 1

: = Intensive parameter
Extensive parameter 2



Thank you!!



