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Conservation laws:

 Mass (Continuity eq.) .nu n dA
 Momentum  .F u n udA 

21 Energy (used for Bernoulli eq.)
21
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Assumptions
 Thrust is uniformly distributed

Simplifications
 Inviscid flow Thrust is uniformly distributed 

over propeller disk
 Uniform inflow and outflow 

velocity fields

 Infinite number of blades
 no rotational kinetic and viscous 

energy losses

Consequences
 only axial kinetic energy losses are accounted for only axial kinetic energy losses are accounted for
 Rotational, viscous and non-uniformity losses are not 

accounted for
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• Propeller eff decreases 
with increasing loading CT

• Propeller eff increases 
with increasing duct thrust


