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❑ Reynolds Transport Theorem
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❑ GOVERNING EQUATIONS FOR FLUID FLOWS
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❑ ISOTROPIC FLUID AND IDEAL FLOW

Isotropic Fluid:

• Isotropic, Newtonian are assumed to have linear 

relationship between stress and rate of strain.

• A fluid is said to be isotropic when the relation 

between the components of stress and those of 

rate of train is the same in all directions. It is said 

to be Newtonian when this relationship is linear, 

that is when the fluid obeys stokes law of friction.
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❑ ISOTROPIC FLUID AND IDEAL FLOW

Ideal flow:
• Non-heat conducting, inviscid, incompressible, 

homogeneous fluid is defined as ideal fluid.
• Assumptions used are:

• Non-heat conductive
• Homogeneous
• Incompressible 
• Inviscid flow

Define ideal fluid 

(youtube.com)

https://www.youtube.com/watch?v=DtPB4hiVRc0
https://www.youtube.com/watch?v=DtPB4hiVRc0
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❑ GOVERNING EQUATIONS FOR IDEAL FLUID FLOWS
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Ideal flow:
• Non-heat conductive
• Homogeneous
• Incompressible 
• Inviscid flow
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❑ GOVERNING EQUATIONS FOR IDEAL FLUID FLOWS
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is also called Euler equation 
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❑ Flow with different Reynolds numbers

• Re number is higher for large/fast moving objects

• Viscosity can be neglected for high Reynolds number flows

• Result by solving 
Euler equation



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

❑ CFD Results by solving Euler equation 
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❑ GOVERNING EQUATIONS FOR IDEAL FLUID FLOWS

• For the Euler equation, it can also be re-written as:
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• Let us only consider body forces that are conservative only.  A necessary and sufficient condition for  
the body force can be represented as the gradient of a scalar field U, i.e., 

• Therefore:
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❑ IDEAL FLUID FLOW

https://www.youtube.com/watch?v=oasL7ZWNly8

https://www.youtube.com/watch?v=oasL7ZWNly8
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