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Saturated Liquid and Saturated Vapor 

States
• The properties of saturated liquid and saturated vapor for 

water are listed in Tables A–4 and A–5. Both tables give the 

same information. 

• The only difference is that in Table A–4 properties are listed 

under temperature and in Table A–5 under pressure.

• Therefore, it is more convenient to use Table A–4 when 

temperature is given and Table A–5 when pressure is given.

• The subscript f is used to denote properties of a saturated 

liquid, and the subscript g to denote the properties of 

saturated vapor. 

• Another subscript commonly used is fg, which denotes the 

difference between the saturated vapor and saturated liquid 

values of the same property. For example,
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• v f = specific volume of  saturated liquid

• vg = specific volume of  saturated vapor

• vfg = difference between vg and vf (that is vfg = vg - vf)

• The quantity hfg is called the enthalpy of  vaporization (or latent 
heat of  vaporization).
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Example (1)

A rigid tank contains 50 kg of saturated liquid water at 90 C. 

Determine the pressure in the tank and the volume of the tank.

Example (2)

A piston–cylinder device contains 2 ft3 of saturated water vapor 

at 50-psia pressure. Determine the temperature and the mass 

of the vapor inside the cylinder.

Example (3)

A mass of 200 g of saturated liquid water is completely 

vaporized at a constant pressure of 100 kPa. Determine (a) the 

volume change and (b) the amount of energy transferred to the 

water.



Saturated Liquid–Vapor Mixture
To analyze this mixture properly, we need to know the proportions
of the liquid and vapor phases in the mixture. This is done by defining
a new property called the quality x as the ratio of the mass of vapor to the total mass 
of the mixture:

Where

Consider a tank that contains a saturated liquid–vapor mixture. The volume
occupied by saturated liquid is Vf , and the volume occupied by saturated
vapor is Vg. The total volume V is the sum of the two:



The analysis given above can be repeated for internal energy 
and enthalpy with the following results:



All the results are of the same format, and they can be summarized in a
single equation as

where y is v, u, or h.
The values of the average properties of the mixtures are always between 
the values of the saturated liquid and the saturated vapor properties. That 
is,
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Example (4)

A rigid tank contains 10 kg of water at 90 °C . If 8 kg of the 

water is in the liquid form and the rest is in the vapor form, 

determine (a) the pressure in the tank and (b) the volume of 

the tank.

Compared to saturated vapor, superheated vapor Table (A-6) is
characterized by

Superheated Vapor
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Example (5)

Determine the internal energy of water at 200 kPa and 300 °C.

Example (6)

Determine the temperature of water at a state of P = 0.5 MPa 
and h = 2890 kJ/kg.

Compressed liquid tables are not as commonly available, and
Table A–7 is the only compressed liquid table in this text. The
format of Table A–7 is very much like the format of the
superheated vapor tables. One reason for the lack of compressed
liquid data is the relative independence of compressed liquid
properties from pressure. Variation of properties of compressed
liquid with pressure is very mild. Increasing the pressure 100
times often causes properties to change less than 1 percent.

Compressed Liquid



In the absence of compressed liquid data, a general
approximation is to treat compressed liquid as saturated liquid at
the given temperature . This is because the compressed liquid

properties depend on temperature much more strongly than they
do on pressure. Thus,

for compressed liquids, where y is v, u , or h. Of these three
properties, the property whose value is most sensitive to
variations in the pressure is the enthalpy h. Although the above
approximation results in negligible error in v and u, the error in h
may reach undesirable levels. However, the error in h at low to
moderate pressures and temperatures can be reduced
significantly by evaluating it from



In general, a compressed liquid is characterized by

Example (7)

Determine the internal energy of compressed liquid water at 80 C 
and 5 MPa, using (a) data from the compressed liquid table and 
(b) saturated liquid data. What is the error involved in the second 
case?




