
• Recap: Lecture 4: 1st July 2015, 1530-1655 hrs. 

– Thermodynamics of compression 

• Static and total pressure/temperature variations through 
a stage 

– Basic operation of axial compressors 

– Velocity triangles 
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Velocity triangles 
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Lect-2 

Work and compression 

• Assuming Ca=Ca1=Ca2, from the velocity 
triangles, we can see that 

 

 

• By considering the change in angular 
momentum of the air passing through the 
rotor, work done per unit mass flow is 
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Work and compression 
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• The input energy will reveal itself in the 
form of rise in stagnation temperature of 
the air.  

• The work done as given above will also be 
equal to the change in stagnation enthalpy 
across the stage. 



Work and compression 
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Lect-2 
Work and compression 
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Lect-2 

Work and compression 

• From the above equation that relates the 
per stage temperature rise to the pressure 
ratio, it can be seen that to obtain a high 
temperature ratio for a given overall 
pressure ratio (for minimizing number of 
stages), 

– High blade speed: limited by blades stresses 

– High axial velocity, high fluid deflection  

   (β1-β2): Aerodynamic considerations and 
adverse pressure gradients limit the above. 

 



Design parameters 

• The following design parameters are often 
used in the parametric analysis of axial 
compressors: 

– Flow coefficient, 

  

– Stage loading or loading coefficient,  

 

– Degree of reaction, Rx 

– Diffusion factor, D* 
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Degree of reaction 

• Diffusion takes place in both rotor and the 
stator. 

• Static pressure rises in the rotor as well as 
the stator. 

• Degree of reaction provides a measure of 
the extent to which the rotor contributes to 
the overall pressure rise in the stage. 
 



Degree of reaction 
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Degree of reaction 
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Degree of reaction 

• Special cases of Rx 

–  Rx=0,           , There is no pressure rise in the 
rotor, the entire pressure rise is due to the 
stator, the rotor merely deflects the incoming 
flow: impulse blading 

– Rx=0.5, gives                          , the velocity 
triangles are symmetric, equal pressure rise in 
the rotor and the stator 

– Rx=1.0,            , entire pressure rise takes 
place in the rotor while the stator has no 
contribution.  
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Degree of reaction 
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