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Introduction 

• Nozzle is a duct by flowing through which the 
velocity of a fluid increases at the expense of 
pressure drop. if the fluid is steam, then the 
nozzle is called as Steam Nozzle.  

• The flow of steam through nozzles may be 
taken as adiabatic expansion.  

• The steam possesses a very high velocity at 
the end of the expansion, and the enthalpy 
decreases as expansion occurs. 

• The major function of nozzle is to produce 
steam jet with high velocity to drive a turbine.  



Introduction 
• Friction exists between the steam and the sides 

of the nozzle; heat is produced as the result of 
the resistance to the flow. 

• If a duct decreases the velocity of fluid and 
causes corresponding increase in pressure then it 
is called Diffuser. 

• Applications: 

• Produce high velocity jet of steam. 

• Used in injector of boiler for pumping feed water. 

• Cleaning of wide range of surface, for 
moisturization in the production of paper.  

 

 



Types of Nozzles 

• There are three types of nozzles: 

• 1. Convergent nozzle  

• 2. Divergent nozzle  

• 3. Convergent- divergent nozzle 

 



Types of Nozzles 

• 1. Convergent Nozzle:  

• C/S area reduces from inlet to outlet section. 

• This type of nozzle is used when pressure ratio is up 
to 0.58 with saturated steam.  

• This value is called critical pressure ratio.   

 



Types of Nozzles 

• 2. Divergent Nozzle:  

• The cross sectional area of divergent nozzle 
increases continuously from its entrance to exit. 

• It is used in a case where the back pressure is less 
than the critical pressure ratio. 



Velocity or Flow of Steam Through Nozzles 







Discharge/Mass Flow Rate/Condition for Max. 
Discharge Through Nozzles  







Critical Pressure Ratio 



Physical Significance of Critical Pressure 



Physical Significance of Critical Pressure 



Nozzle Efficiency 



Nozzle Efficiency 

• Point 1 represents the initial condition of steam i.e. dry 
saturated steam. 

• If friction is negligible, then the expansion of steam from 
entry to throat is represented by vertical line 1 to 2 and 
from throat to exit by 2 to 3. 

• If friction is considered then the heat drop takes place 
from 1 to 3’ instead of 1 to 3. 

• Now from point 3’ draw horizontal line which cuts the 
same pressure line on which point 3 lies. 

• It represents point 2’, i.e. final condition of steam. 

• That means dryness fraction at point 2’ is greater than 
point 3’. 



Nozzle Efficiency 



Mollier’s Chart 



Mollier’s Chart 


