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❑ Conservation of Momentum
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• Integral form of the Mass Conservation Equation:

• Newton’s second law states that: 
[Time change rate of momentum of a system] = [Resultant external force acting on the system] 
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Reynolds Transport Theorem:
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❑ Conservation of Momentum – Integral form
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❑ Conservation of Momentum – Integral form

• Pressure around the control volume is a constant p∞

• The air density is  = 1.23 kg/m3

h=10 m

h=10 m
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❑ Conservation of Momentum – Integral form
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• Steady flow:
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❑ Conservation of Momentum – Integral form
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Problem Solution:
1. Chose a control volume:
2. Applying momentum conservation equation. 
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•Since the flow is steady, the momentum equation is simplified as:

•  Forces along X- direction:

F D= −
•  Momentum along X- direction:
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❑ Conservation of Momentum – Integral form



Copyright © by Dr. Hui Hu @ Iowa State University. All Rights Reserved!

❑ Conservation of Momentum – Integral form
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❑ Conservation of Momentum – Integral form
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❑ Conservation of Momentum – Integral form

• Conservation of mass for a non-inertial frame of reference

• Conservation of Momentum for a non-inertial frame of reference
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❑ Conservation of Momentum – Integral form

• Control Volume
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❑ Conservation of Momentum – Integral form
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❑ Conservation of Momentum – Integral form
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❑ Conservation of Momentum – Integral form
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❑ Conservation of Momentum – Integral form
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