
MODULE -4  STEAM NOZZLE 

 

 One-dimensional steady flow of steam through a convergent and divergent nozzle  

 

Metastable flow.  



Steam nozzle is a device of varied cross – sectional area in which the heat energy of the 
steam  is converted into kinetic energy. 

 Mass flow rate is remains constant 

Types of Nozzle (a) Convergent (b) Divergent (C) Convergent-Divergent Nozzle 

Applications of Nozzle: 

(i) Steam turbines  

(ii) Gas turbines 

(iii) Jet engines 

(iv) Flow measuring devices 

(v) Fuel injection 

(vi) Spray paintings, etc. 

 

 

Introduction 



STEAM NOZZLE-CFD results 



ROCKET NOZZLE-Pressure velocity variation 



ROCKET NOZZLE 



Steam Flow Through Nozzle 
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Mass Flow Rate of Steam Through Nozzle 
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Maximum Mass Flow Rate of Steam  
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Note:  

• The maximum mass flow rate is depends only on the 
initial condition of steam (p1v1) and the throat area. It is 
independent of final pressure of steam (i.e.) at the exit of 
the  nozzle. 

•  The addition of divergent part of nozzle after the throat 
does not affect the discharge of steam passing through 
the nozzle but it only accelerates the steam leaving the 
nozzle.  



Maximum Mass Flow Rate of Steam  
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Effect of Friction In Nozzle 
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(i) Reduces the exit velocity 

(ii) Reduces the efficiency of nozzle by reducing 
the available enthalpy drop 

(iii) It improves the quality of the steam 

(iv) Specific volume of steam increases 
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Numerical on Steam Nozzle 
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Numerical on Steam Nozzle 
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Numerical on Steam Nozzle 
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Numerical on Steam Nozzle 
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Numerical on Steam Nozzle 
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Numerical on Steam Nozzle 
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Numerical on Steam Nozzle 
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Numerical on Steam Nozzle 
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Numerical on Steam Nozzle 
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Numerical on Steam Nozzle 
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Numerical on Steam Nozzle 
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Numerical on Steam Nozzle 
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 Generally, when the superheated steam expands in the nozzle, the condensation 
will occur in the nozzle. Since the steam has more velocity, the condensation will be 
very slow.  

 
 So, the equilibrium between  the liquid and vapor phase is delayed and the steam 

continues to expand in a dry state. The Steam in such set of condition is said to be 
supersaturated or metastable flow.  

 

Metastable flow 


