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FINITE DIFFERENCES METHOD - TYPICAL PROBLEMS (part III) 
 

NUMERICAL ALGORITHMS: PRIMITIVE VARIABLES 
 

The dimensionless incompressible Navier Stokes equations are: 
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(See Course 7) Poisson equation for pressure: 
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 Boundary condition for Poisson equation for pressure: 
(Janos Benk, How to Solve The Navier-Stokes Equation, Joint Advanced Student School (JASS), St. Petersburg - Sunday, 

March 25 through Wednesday, April 4, 2007, http://wwwmayr.informatik.tu-muenchen.de/konferenzen/Jass07/courses/2/) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 nnn uutuunPPn  )/(
Re

1
/ 2

on Γ  

The BC with the tangential component (Dirichlet): 

First we choose the normal component: (Neumann) 

  uutuuPP  )/(
Re

1
/ 2

It has been proven that these 2 conditions are equivalent. 

We can calculate the pressure up to an arbitrary additive constant!!! 

on Γ  
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How it works: 
(Benjamin Seibold, A compact and fast Matlab code solving the incompressible Navier-Stokes equations on rectangular 

domains, www-math.mit.edu/~seibold) 
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See more details: 

(http://math.mit.edu/~gs/cse/codes/mit18086_navierstokes.pdf) 

(http://math.mit.edu/~gs/cse/codes/mit18086_navierstokes.m) 

 

 

 

 

 

 

http://math.mit.edu/~gs/cse/codes/mit18086_navierstokes.pdf
http://math.mit.edu/~gs/cse/codes/mit18086_navierstokes.m
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Artificial compressibility method: 
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Liniarization 
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Example for BC 
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