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Two-Phase Liquid/Vapor Systems 

When a system consists of saturated-liquid and saturated-vapor phases coexisting in 

equilibrium, the total value of any extensive property of the two-phase system is the 

sum of the total properties of the phases. Written for the volume, this relation is: 

 

where V is the system volume on a molar basis and the total number of moles is n = n
l 

+ n
v
. Division by n gives:  

 

where x
l
 and x

v
 represent the fractions of the total system that are liquid and vapor. 

Since x
l
 = 1 –x

v
 

 

Analogous equations can be written for the other extensive thermodynamic properties. 

All of these relations are represented by the generic equation: 

 

 

where M represents V, U, H, S, etc. An alternative form is sometimes useful: 

 

 

6.5  TABLES OF THERMODYNAMIC PROPERTIES 

Thermodynamic tables for saturated steam from its normal freezing point to the 

critical point and for superheated steam over a substantial pressure range, in SI units, 

appear in App. F. 

The first table for each system of units presents the equilibrium properties of saturated 

liquid and saturated vapor at even increments of temperature. The second table is for 

the gas region, and gives properties of superheated steam at temperatures higher than 

the saturation temperature for a given pressure. 
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