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MOMENTUM PRINCIPLE

The Momentum Equation for Cartesian Coordinates
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Example (6.12)

Find: The moment the support system must resist?

The bend is supported at Point (A)
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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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Example (6.13)

Determine the power produced by the turbine?
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ANALYSIS:

1. We select a moving control volume.
2. We select the point (O) as the moment center.
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From the force diagram,

From the momentum diagram,

Equating the above Eqns. , we have
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Example (6.14)

cmdLpmQrpm impeller 204001000 === ,, &ω

Find:
The torque and power
required to operate the pump?

Given: 
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ANALYSIS:

•The torque (T) is applied in the positive z-direction.
•The tangential component of velocity at the inlet = zero.
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Applying the moment of momentum equation,
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Power produced, ωTP =

Torque produced
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Example (6.14)
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Navier – Stokes Equation

The differential equation for momentum at a point in the x-direction
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The differential equation for momentum at a point in the y-direction

yg
y
v

x
v

y
p

Dt
Dv ρμρ +⎥

⎦

⎤
⎢
⎣

⎡
∂
∂

+
∂
∂

+
∂
∂

−= 2

2

2

2



08/12/201008/12/2010 Dr. Munzer Ebaid Dr. Munzer Ebaid 1313

END OF 
LECTURE (7)


