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❑ Reynolds Transport Theorem

 




•+



==

....

)(
SCVC

Vs AdVVd
tDt

VdD

Dt

DN 






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

❑ Conservation of Mass

• Applying Guess divergence theorem, we convert the surface 

integral to volume integral to obtain:
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• Physical principle: Mass can be neither created or destroyed.
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• Differential form of the mass conservation equation 

(or continuity equation): 

• Integral form:
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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] 

 

 +== bodySurfaceS
S FFF

dt

Md 


Reynolds Transport Theorem:
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• Using divergence theorem for the control surface integrals, we obtained 

following equation after noting that the limits do not change.
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• Expand the above equation using AAA
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• The differential form of the 

momentum equation is:

❑ Conservation of Momentum
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❑ The Navier-Stokes Equations
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❑ Reynolds Transport Theorem
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• e is the total energy per unit mass of the fluid.
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❑ Conservation of Energy

• e is the total energy per unit mass of the fluid.
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❑ Conservation of Energy
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❑ Conservation of Energy
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❑ Conservation of Energy
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❑ Discussion of Flow Governing Equations
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