
Properties of Steam



Heating of water at constant pressure
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The p-v diagram



The Dryness Factor

 Sp. Volume change: 

 Sp. Internal Energy and Enthalpy changes



Any specific property: y = yf + xyfg



The T-v and p-v diagrams

Subcooled liquid is also called the “Compressed Liquid”
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Steam Table

 Saturation Table: Temperature Table

f = saturated liquid (x=0)
g = saturated vapor (x =1)

Properties of saturated liquid at 0.01oC are taken as reference



Steam Table

 Saturation Table: Pressure Table

f = saturated liquid (x=0)
g = saturated vapor (x =1)



h(p=1.5MPa, T=350C)=3147.4 kJ/kg

h(p=1MPa, T=350C)=3157.7 kJ/kg

Superheated Steam

h(p=1.4MPa, T=350C)=3157.7+(3147.7-3157.7)*(0.4/0.5)

=3149.7 (kJ/kg)



Compressed Liquid

• Similar to the format of the superheated vapor table

• In general, properties are not sensitive to pressure, therefore, can treat the

compressed liquid as saturated liquid at the given TEMPERATURE.

• Given: P and T: 

• But not h, since h=u+pv, and it depends more strongly on p.  It can be 

approximated as
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Is Steam an
Ideal Gas?

Only if the degree of 
superheat exceeds a 
certain value, or when 
the pressure is very 
low



Steam Chart:
Mollier Diagram

• Plots h (kJ/kg) 
along the y axis 
and s (kJ/kgK) 
along the x axis

• Difference of y in 
a process directly 
provides the work 
done in a turbine 
or work consumed 
in a compressor/ 
pump 





Sample problems


