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Overview

• Newtonian vs Non-Newtonian (complex) fluids
• Complex rheological models

• Generalized Newtonian fluids
• Viscoelastic fluids
• Chemorheological fluids (Polyurethane foams)

• The Navier Stokes Equation
• The Navier-Stokes Brinkman Equations



Simple Fluids 

https://www.nicepng.com/ourpic/u2q8i1t4u2w7r5y3_water-pouring-png-cup-of-water-png/



Simple vs Complex Fluids



Complex Fluids



Newtonian Fluids



Stress strain Curves: 
Simple vs  Complex Fluids



The Navier-Stokes Equations

• Conservation of mass

• Conservation of linear momentum

• Conservation of energy:
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The Navier-Stokes Equations subject to appropriate boundary conditions



 Prandtl-Eyring

Constitutive relations

•  Prandtl-Eyring

• Newtonian

• Generalized Newtonian

• Power law Model



Viscosity shear rate relationship:
Shear thinning fluid



More generalized Newtonian fluids

• Powell-Eyring model

• Cross model

• Sisko model

• Carreau-Yasuda model c = 2 (Carreau Model)



 Yield Stress Fluids

Bingham plastic:

Herschel-Bulkley model:



 Yield Stress Fluids

Casson plastic:



Viscoelastic fluids

 Jeffery model

Maxwell Fluid

Order grade fluid

Differential Viscoelastic Model



Chemorheological fluids
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