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PROBLEM

The aim of this work is to study, from a computational point of view, the
behaviour of the steady (¢ = 0) or unsteady (6 = 1) incompressible Stokes
(x = 0) or Navier-Stokes (x = 1) equations in the framework of the Discrete
Duality Finite Volume method (DDFV for short).

Let D C R? be a connected and bounded polygonal domain (here D is the
unit square). For a given final time 7' > 0 the problem we are interested
in is the following: Find the velocity u : (0,7) x D — R? and the pressure
p:(0,T) x D — R satistying
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APPROXIMATION OF THE TERM (u - V)u THE MESHES

For any v, w s.t. divv = 0,
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(fu; —vAu+ x(u-V)u+ Vp =1, (t,x) € (0,T) x D, Definition: New operator b (v, w) ERROR ANALYSIS
div(u) = 0, t,x) € (0,T) x D,
() (&%) € (0, 1) by (Vopry W) = L Z F, c(vr)w,, with w, = —& ;WL, e 2D Steady Stokes tests: Bercovier-Engelman test case
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DDFV FRAMEWORK

e The DDFV meshes: primal, dual and "diamond"

e Steady 2D Navier-Stokes tests
0=0,v=1v=10"1 1072 (dash line), 10 (dot line).
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Po = (pD)DGQ S Rg . . .
[br (v, W), W] =0, e Robustness with respect to the invariance property

e Discrete gradient: V* constant on each diamond cell, - Test on the 2D steady Stokes system:
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2D LID DRIVEN CAVITY TESTS
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