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Navier-Stokes Equation: gvpvv
t
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Momentum Equation: gpvv
t
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Continuity Equation: ( )v
t
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Newtonian, incompressible fluid: ( )( )Tvv ∇+∇−= µτ  
 

Generalized Newtonian fluid: γητ &−=  
 

Power-law model: 
1−= nmγη &  

(Note that m and n are parameters of the model and are constants) 
 

Carreau-Yasuda model ( ) ( ) ( )[ ] a
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(Note that a, λ and n, ηo, and ∞η  are parameters of the model and are constants) 
 

Elongational flow (uniaxial, biaxial): 

123

3

2

1

)(
2

)(
2

)(























−

−

=
xt

x
t

x
t

v

ε

ε

ε

&

&

&

 

 

Elongational flow (planar): 
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Shear flow: 
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Tensor magnitude:  
2

AA
AA

⋅
+==  


