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Ø Generalized Equations of State

Ø Generalized compressibility factor chart

Ø Generalized enthalpy chart

Ø Generalized entropy chart

Ø Generalized fugacity (pseudo pressure) chart

Ø Objectives: Real gas calculation

Ø Pure real gas

Ø Real gas mixtures

Ø Thermodynamics relations:
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Ø If Z is a function of two independent parameters x and y:

Basic RelationsAd. Thermodynamics Dr. M. H. Saidi

{ {

( , )
y x

NM

Z ZZ f x y dZ dx dy dZ Mdx Ndy
x y

∂ ∂
= → = + → = +

∂ ∂

yx

M N
y x

 ∂ ∂ =   ∂ ∂  

Cyclic Relation: 1
y x Z

Z y x
x Z y

 ∂ ∂ ∂    = −     ∂ ∂ ∂     

1Reciprocal Relation: 
Z

Z

y
x x

y

∂  = ∂  ∂ 
 ∂ 



Ø The Maxwell relations may be represented as:
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Ø Assumptions:
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Ø For line 1:

Ø For line 2:

Ø For line 3:
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For ideal gas = 0
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Ø * is a ideal state
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