
Angular Momentum Control Volume Analysis 
(Section 6-6, Çengel and Cimbala) 

 

1. Equations and definitions 
 
See the derivation in the book, using the Reynolds transport theorem. The result is: 

 
We simplify the control surface integral for cases in which there are well-defined inlets 
and outlets, just as we did previously for mass, energy, and momentum. The result is: 

 
Note that we cannot define an “angular momentum flux correction factor” like we did 
previously for the kinetic energy and momentum flux terms. Furthermore, many 
problems we consider in this course are steady.  For steady flow, Eq. 6-50 reduces to: 
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2. Examples 
 
See Examples 6-8 and 6-9 in the book. Example 6-9 is discussed in more detail here. 

 

 

We choose the 
stationary 
control volume
shown 

P = Patm at the 
nozzle exits

 
Conservation of mass: 

 



 

 

 
 
 
 
Co
Note: We must use the velocity relative to the control volume, which in this 
case is the absolute velocity, since our control volume is fixed (not moving).
nservation of angular momentum: 

 
Be careful with
the signs.
 



Calculation of the shaft power: 

 

Shaft power 

The actual power generated will be less than this because of generator inefficiencies. 
We can calculate the generated power as 

electric generator shaftW Wη=  
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Limiting case: when ω = 0,
the shaft power is zero 
because there is torque, but
no motion.
Limiting case: when ω = 
maximum, the shaft power is
zero because there is motion,
but no torque. 


