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Derivation of Energy Equation  

Using the Reynolds transport theorem which is 
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Flow Work 

The flow of work done by the system at station (2) is given by 
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The flow of work by the system at station (1) is given by 

 

In general form, the work done by the system 
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Shaft Work  

In general form, the work done by the system for a variable velocity 
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Steady Flow Energy Equation  

For steady flow, the flow accumulation equal zero 
and if the velocity distribution is constant, then 
 
the Eqn.                                            becomes  
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Pump – Turbine Combination  

SW


When a compressor and a turbine are connected together, 
the resultant shaft work   is equal to  

pTS WWW  

Substituting for the above expression in Eqn. below 
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Rearranging, we have  
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Application of the Energy Equation, Momentum and  
         Continuity Principles in Combination 

Abrupt Expansion 
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THE END 


