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Induced Power
• Equals mass flow rate 

through the actuator disk 
times kinetic energy change 
of molecules per unit mass.

• Mass flow rate is density 
times disk area times 
velocity normal to disk

• Molecules entering the rotor 
disk have a kinetic energy 
per unit mass of ½ V∞
squared
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Freestream, V∞ Freestream, V∞

Induced velocity, v

Freestream, V∞

2v

Kinetic energy flowing out per unit
Mass = (Horizontal component)2 +
Vertical component2 in the far wake.



Induced Power Consumed..
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Power Consumption in 
Forward Flight
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Profile Drag
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We will assume chord c and drag coefficient Cd0 are constant.
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Integration of Profile Torque
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Profile Power
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Power Consumption in Level Flight
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Induced Power Consumption in 
Forward Flight 
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Parasite Power Consumption in 
Forward Flight 
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Profile Power Consumption in 
Forward Flight 

Blade Profile Power
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Power Consumption in Forward Flight 
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Non-Dimensional Expressions for 
Contributions to Power
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Empirical Corrections

• The performance theory above does not account for
• Non-uniform inflow effects
• Swirl losses
• Tip Losses

• It also uses an average drag coefficient.
• To account for these, the power coefficient is empirically corrected.
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Empirical Corrections
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Excess Power Determines Ability to Climb
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