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Steam Tables 

4.1 SATURATED LIQUID AND SATURATED VAPOR STATES: 

Saturated liquid. Liquid at the saturation temperature 

corresponding to the saturation pressure. 

 Saturated vapour. A term including wet and dry vapour 

 • 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.  

• Another subscript commonly used is “f g”, which denotes 

the difference between the saturated vapor and saturated 

liquid.                                                                                             

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

liquid, and the subscript g to denote the properties of 

saturated vapor.                                                                              
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The quantity hfg is called the enthalpy of vaporization 

(or latent heat of vaporization). 
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 1.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 𝑚𝑔is the mass of vapor (kg) 

𝑚𝑓is the mass of liquid (kg) 

𝑚𝑡is total the mass of mixture (kg) 

For saturated liquid line 𝑥 = 0 (which is said to have a quality of 

0%). 

For dry saturated vapor 𝑥 = 1 (which is said to have a quality of 

100%). 

For mixed region 0 < 𝑥 < 1  

For (1 kg) of wet vapor, there are (𝑥 kg) of vapor, and (1 − x) kg 

of liquid. Hence to calculate the specific volume at this point: 
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 The volume of the liquid is negligibly small compared to the volume of dry saturated vapor. Moreover, for practical problems: 

 
 The enthalpy of a wet vapor is given by the sum of the 

enthalpy of the liquid plus the enthalpy of the dry vapor: 

 
Similarly the internal energy equation is: 

 
And the entropy equation is: 

 
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. 

Solution: 

𝑺𝒂𝒕𝒖𝒓𝒂𝒕𝒆𝒅 𝐰𝐚𝐭𝐞𝐫 @ 𝐓 = 𝟗𝟎 ℃ ⇒ 𝐓𝐚𝐛𝐥𝐞 ⇒ 𝑷 = 𝑷𝒔𝒂𝒕 = 𝟕𝟎. 𝟏𝟑𝟗 𝒌𝑷𝒂 

𝑺𝒂𝒕𝒖𝒓𝒂𝒕𝒆𝒅 𝐰𝐚𝐭𝐞𝐫 @ 𝐓 = 𝟗𝟎 ℃ ⇒ 𝐓𝐚𝐛𝐥𝐞 ⇒ 𝒗 = 𝒗𝒇 = 𝟎. 𝟎𝟎𝟏𝟎𝟑𝟔 𝒌𝒈/𝒎𝟑 

Then the total volume of the tank becomes 

𝑉 = 𝑣𝑓𝑚 = 0.001036 ∗ 50 = 0.0518 𝑚3 
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Example (2): 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. 

Solution: 

a) The state of the saturated liquid–vapor 

mixture is shown in Figure below. Since the 

two phases coexist in equilibrium, we have a 

saturated mixture, and the pressure must be the 

saturation pressure at the given temperature: 

𝑆𝑎𝑡𝑢𝑟𝑎𝑡𝑒𝑑 water @ T = 90 ℃

⇒ Table (A − 4) 

⇒ 𝑃 = 𝑃𝑠𝑎𝑡 = 70.139 𝑘𝑃𝑎 

(b)  

𝑆𝑎𝑡𝑢𝑟𝑎𝑡𝑒𝑑 water @ T = 90 ℃ ⇒ Table (A − 4) 

⇒ 𝑣𝑓 = 0.001036 𝑚3 𝑘𝑔⁄          𝑎𝑛𝑑          𝑣𝑔 = 2.3593 𝑚3 𝑘𝑔⁄  

𝑉 = 𝑉𝑓 + 𝑉𝑔 = 𝑚𝑓𝑣𝑓 + 𝑚𝑔𝑣𝑔 

𝑉 = 8 ∗ 0.001036 + 2 ∗ 2.361 = 4.73 𝑚3 

Example (3): A rigid tank contains saturated liquid water at (95 

°C). Determine the pressure in the tank and the specific volume 

of the water. 

Solution: 
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𝑆𝑎𝑡𝑢𝑟𝑎𝑡𝑒𝑑 water @ T = 95 ℃ ⇒ Table (A − 4) ⇒ 𝑃 = 𝑃𝑠𝑎𝑡

= 84.554 𝑘𝑃𝑎 

𝑆𝑎𝑡𝑢𝑟𝑎𝑡𝑒𝑑 water @ T = 95 ℃ ⇒ Table (A − 4) ⇒ 𝑣 = 𝑣𝑓

= 0.001040 𝑘𝑔/𝑚3 

 

 

2.Superheated Vapor 

 Compared to saturated vapor, superheated vapor Table 

(A-6) is characterized by 
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Example (4): Determine the temperature of superheated steam at 

a state of (0.05 MPa) and enthalpy (2780.2 kJ/kg). 

Solution: 

@𝑃 = 0.05 𝑀𝑃𝑎   &  ℎ = 2585.7 kJ/kg   ⇒ 𝑇𝑎𝑏𝑙𝑒 (𝐴 − 6) ⇒ 𝑇

= 150 ℃ 
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COMPRESSED (SUBCOOLED) LIQUID: 

 When water is in the compressed liquid phase, Table (A-4) 

or Table (A-5) is used to get the required properties (of fluid). To 

use this table, two properties must be known. So the same rules 

as with the superheated vapor are applied here. 

 We can identify the state of water using the saturation 

tables, i.e. Table (A-4) and Table (A-5). Two known properties 

are required to identify the state of water as follows: 

@𝑇 = 𝑔𝑖𝑣𝑒𝑛 ⇒  𝑃 <  𝑃𝑠𝑎𝑡          or         @𝑃 = 𝑔𝑖𝑣𝑒𝑛   ⇒ 𝑇 >

 𝑇𝑠𝑎𝑡 

then 

𝑣 >  𝑣𝑔 @ 𝑇 𝑜𝑟 𝑃 ⇒  water is in the superheated vapor 

𝑢 >  𝑢𝑔 @ 𝑇 𝑜𝑟 𝑃 ⇒  water is in the superheated vapor 

ℎ >  ℎ𝑔 @ 𝑇 𝑜𝑟 𝑃 ⇒  water is in the superheated vapor 

𝑠 >  𝑠𝑔 @ 𝑇 𝑜𝑟 𝑃 ⇒  water is in the superheated vapor 

@𝑇 = 𝑔𝑖𝑣𝑒𝑛 ⇒  𝑃 >  𝑃𝑠𝑎𝑡          or         @𝑃 = 𝑔𝑖𝑣𝑒𝑛   ⇒ 𝑇 <

 𝑇𝑠𝑎𝑡 

𝑣 <  𝑣𝑓 @ 𝑇 𝑜𝑟 𝑃 ⇒  water is in the compressed liquid  

𝑢 <  𝑢𝑓 @ 𝑇 𝑜𝑟 𝑃 ⇒  water is in the compressed liquid  

ℎ < ℎ𝑓 @ 𝑇 𝑜𝑟 𝑃 ⇒  water is in the compressed liquid  
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𝑠 <  𝑠𝑓 @ 𝑇 𝑜𝑟 𝑃 ⇒  water is in the compressed liquid  

If the property equals the saturation value, then the water is in the 

saturated state (vapor or liquid). 

If (𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦𝑓 <  𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 <  𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦𝑔), then the water is in 

the wet vapor state. 

 

 

 

 

  


