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Abstract 

The nonlinear boundary layer hydrodynamic partial differential equations 

(PDEs) typically model laminar, turbulent and other flows of fluid across 

various geometric surfaces, edges and more used by mechanical engineers, 

physicists as well as applied and industrial mathematicians.  This article covers 

some practical problem-solution examples of these nonlinear PDEs and some 

variants through definitions, then corresponding examples. This includes some 

variations of Navier-Stokes equations and more. 
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Definition: Nonlinear Dispersion in Patterns from Drops PDE 
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Definition:  Ostrovsky’s Ocean Waves PDE 

 

 

 

Definition:  Boussinesq-Type PDE  
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Definition: Un-Normalized Boussinesq PDE 
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Definition:  Heat / Mass Transfer in Anisotropic Media PDE 
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Navier-Stokes PDEs 

Example: simple diffusion form 

 

 

 

Example:  with Oseen Vortices solution 

 

 

 

Example:  A Navier-Stokes System 

 

 

 

 

 

Example:  Coriolis force 

 

 

 

 

 

Example:  A Navier-Stokes System 
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Definition:  A Navier Stokes PDE 
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