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❑ System and Control Volume

• System Approach

• Control volume approach
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❑ Conservation Laws
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❑ Conservation of Mass

• Consider a system of a fixed mass, M.

• We know that this mass does not change and is conserved. 

• This leads to the law of conservation of mass , namely, 

• Physical principle: Mass can be neither created or destroyed
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❑ Conservation of Momentum

• System Approach
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❑ Conservation of Energy



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

❑ Reynolds Transport Theorem

• Let N be any extensive property of the identifiable fixed mass (system) such as total mass, momentum, or energy. The 
corresponding intensive property (extensive property per unit mass) will be designated as, :
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• The rate of change of N can be written: 
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❑ Reynolds Transport Theorem

• https://www.youtube.com/watch?v=a0AXA1frIs4

https://www.youtube.com/watch?v=a0AXA1frIs4
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❑ Reynolds Transport Theorem
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❑ Conservation of Mass
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• Physical principle: Mass can be neither created or destroyed
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• Integral form of the Mass Conservation Equation:
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• Consider one-dimensional nozzle flow as shown in the figure. It is assumed that the 

flow is steady. Please prove that the following equation is correct:
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❑ Integral Form of the Mas Conservation Equation
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