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MOMENTUM PRINCIPLE  
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Multiply the above equation by velocity (V), we have 
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The momentum principle for a control surface 
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MOMENTUM PRINCIPLE  
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3. Momentum Accumulation 
  
The momentum principle for a control surface is given by, 
 

The momentum accumulation  

The momentum accumulation for a steady flow = zero  

The momentum accumulation for a stationary structure = zero  
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MOMENTUM PRINCIPLE  

Momentum Diagramme  

Momentum flow:   
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MOMENTUM PRINCIPLE  

The Momentum Equation for Cartesian Coordinates  
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X-direction:  

Y-direction:  

Z-direction:  
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Vanes  

A vane is a structural component, typically thin, that is used to turn a fluid jet 
or be turned by a fluid jet. (example: a blade in a turbine) 

For a vane or a blade, the following assumptions are considered: 

1. Pressure forces are atmospheric. 

2. Neglect changes in elevations. 

3. Neglect viscous forces 

Using Bernoulli's equation 
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Example 6.6 

Find the force required to hold the bend in place? 
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This problem involves forces in the  

From the force diagram,  

                                                               
                                        

                                        

From the momentum diagram,  
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The momentum accumulation = (Since Flow is steady) 
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Resultant Force 

Note: 

The net force  zyx RRRR 
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Example 6.7  

Find the force required to hold 
the bend in place? 
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Given:   

NWsmQgaugekPapmkgQ bendbend 500,10.0,150,25.0 3

1

3
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This problem involves forces in the  ),( zx directions 
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The momentum accumulation = 

   

From the force diagram, 

 

(Flow is steady) 
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From the momentum diagram,  
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Using Bernoulli's equation between section 1 & 2, we have, 
 

From Continuity equation between section 1 & 2, we have, 
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),( Zx RR can be found  



Dr. Munzer Ebaid  16 



Dr. Munzer Ebaid  17 

Non-uniform Velocity 
Distribution 
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Example (6.9)  

Find: The frictional force  )(F acting on the block? 
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This problem involves forces in the  ),( zx direction 

The momentum accumulation = 0
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Z dQv
dt
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   (Flow is steady) 

From the force diagram, 
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From the momentum diagram,  
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The acceleration of the rocket  

The term   is known as the thrust of the rocket motor (T) 



Dr. Munzer Ebaid  23 

Momentum - of - Momentum Equation  
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For rotational motion, the angular momentum of a system is given by, 
 

Using the Reynolds transport theorem which is 
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Example (6.12) 

Find: The moment the support system must resist? 
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ANALYSIS: 

 
The momentum accumulation = 

   

From the force diagram, 

 

                                                 

From the momentum diagram,  
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Equating the above Eqns. we have 
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THE END 


