Ecuaciones de Estado

Ecuacion de Estado Térmica
Clapeyron Mendeleiev: pV = nRT

e Proceso Isotérmico (T = cte)

p= % =p(V), 1 =nRT (1)

e Proceso Isobarico (p = cte)

V= CQT = V(t), Cy = ? (2)
e Proceso Isobérico (V' = cte)
nR
p=-csT =p(T), cs = A (3)

Ecuacién de Estado Caldrica

U=Uy+C,(T - Ty) (4)
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Leyes de la Termodinamica

Primera Ley

0Q = dU + pdV (5)
6Q = dU + pdV — > j;dN; (6)
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Segunda Ley
0Q =TdS (7)
Q
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Tercera Ley
ou
(5). 0 ?)
Thir%) S(T)=0 (10)

Ecuacién Fundamental de la Termodinamica
TdS = dU + pdV (11)

TdS = dU + pdV — > ji;dN;

=1
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Termodinamica
® Potenciales Termodinamicos \

Energia Interna

ou ou
Energia libre de Helmholtz
F=U-TS (14)
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Sd pdV (0T>VdT+(aV>TdV (15)
Entalpia
H=U+pV (16)
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Energia de Gibbs
G=U+pV -TS (18)
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Relaciones Termodinamicas de Maxwell

Energia Interna

U=U(V,S) (20)
oT op
il = -=£ 21
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Energia libre de Helmholtz
F = F(V,T) (22)
a8 B dp
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Entalpia H = H(S,p) (24)
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Energia de Gibbs
G=G(pT) (26)
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Condiciones de equilibrio de dos fases

dUg + pedVy — ped Ny n AUy + ppdVy — ppdN,

TZ Tv
(28)
Condiciones del sistema
U=U;+U, =cte, dU; +dU, =0 (29)
V=V, +V,=cte, dV;+dV, =0 (30)
N = N;+ N, =cte, dNy+dN, =0 (31)
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e Condicién de equilibrio térmico
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e Condicién de equilibrio mecanico
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e Condicién de equilibrio quimico
[W _ “”] -0 (35)
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Coeficientes Térmicos N

e Coeficiente de dilataciéon térmica

Isobarica
wo L(OV
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e Coeficiente de compresibilidad Isotérmica

(36)

1 /0V
XT = v (%)T (37)
e Coeficiente Piezotérmico
1/ 0p
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e Observacion
a = pxrf




