
Kinematics of a Fluid Element 
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Normal strain rates:  
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Shear strain rates: 
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Strain rate tensor:   
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Divergence 
 

( ) /
d Volumeu v wu Volume

x y z dt
∂ ∂ ∂

∇• = + + =
∂ ∂ ∂

 

 
 
Substantial or Total Derivative 
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      =rate of change (derivative) as element move through space 

 
Cylindrical Coordinates 
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