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Continuum Assumption
Fluid is a Continuum
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Properties Clarkson
Fluctuation I
Velocity ViZVi—V

Internal Energy

Density e= ILI_rD) Zmi
3 1 —
Temperature —KkT = Emu'z
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Density: p= !_Ing—l 3x 10 molecules
_ \4 in 1cm®

Velocity v = lim Z m;V;
(mass-averaged) L0 Z m.
Molar Averaged v
Velocity V(k) - !_I_T) Z(k)
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Thermodynamics Clarkson

= Thermodynamic properties (temperature, entropy,
internal energy, enthalpy, etc.) are related.

= For a thermodynamic state, all properties are
specified.

= A process constitutes a change in state.

= Reversible process is a sequence of
thermodynamical state.

= Extensive properties are proportional to the mass
of the system.

= Intensive properties are independent of the mass
of the system.
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Entropy

Entropy measures the irreversibility of a process

ds:d—Q
T

Statistical Mechanics (Boltzmann)

(For reversible processes)

s=kinf
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Tds =de +pd3

de = Tds - pd9 = Tds+ - dp
p’

Helmholtz Free Energy Function w88ty

y=e-Ts| |v=y(T,p)

dy = de — Tds —sdT = —sdT +--dp
p’

dy = a1+ M g
oT op
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Enthal
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Isothermal Compressibility = E@
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Ideal Gas Clarkson
p=pRT h=e+RT

oh oe C
Co=—| = Rl |cy =— =L
T A v atll | e,

Incompressible Substance CP = Cv Y= 1

Compressibility Factor =—
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