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The problem of displacement of ol
by water in a porous medium

The equation for the determination of water saturationin the one-
dimensional Buckley-Leverett problem:

initial and boundary conditions:
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— Backley-Leverett function; f,,(S), f, (S) — a relative permeability

n

function, respectively for water and oil; w11, — dynamic viscosity 0

of water and oil respectively.

initial and boundary conditions:
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S(0,x) =Sy, 0 <x < L S(t,0) =Smax, 0<t< oo



Numerical diffusion in the problem
of displacement of oil by water

Equation has an analytic solution by applying a self-similar

0.8 I S

variable £ = x/ct Strerent 1h = 100
space steps :k: gg
— 0.74 5 in =
9S dF(S)dS S [dF(S) 5= S0 ‘ numerical [h = 10
—&—+ — —&l=0 — x dF(S) = .. solution |N[=1 .
¢ dS o0¢ o0&\ dS = — = o — analytical solution
ct dsS 5 = | | |
= 05 ; -
- e Blurring of the
Courant - Isacson - Rees numerical scheme: Y .l waal:e‘: N « |discontinuity
g v
n+1 n, ¢ rn n T saturation AN\ /
Sk - Sk -+ F(Fk_l - Fk ), ; 0.3 : | xﬂ%%
Where n, k —the number of the time layer and mesh node, 0.2 0 e, RS ¢
respectively; T - constanttime step; h —distance between 0.1 " |
0 100 200 300 400 500 600 700

adjacent nodes of a difference grid; F;, = F(S%). Distance, m
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A new method for regularizing a
numerical solution
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Thank you for your attention




