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Abstract: This paper investigates a method to describing the porous medium, which is simplifying the pore part of po-

rous medium into network structure model consist of node and pipeline. We simulate seepage flow of water and air in
porous medium through this model, obtain the figures of gas-liquid distribution when steady, and cipher out the prob-

ability of that water flows through the whole medium.
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Figure 1. The two phase flow of physical model
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Figure 2. Porous medium topology network model
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Figure 3. The initial state of the topology network model
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Figure 4. Close water pipeline accounted for 20%, hydrophobic
pipeline 80% of the gas liquid profile
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Figure 5. Close water pipeline accounted for 40%, hydrophobic
pipeline 60% of the gas liquid profile
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Figure 6. Close water pipeline accounted for 50%, hydrophobic
pipeline 50% of the gas liquid profile (water can seep medium)
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Figure 7. Close water pipeline accounted for 50%, hydrophobic
pipeline 50% of the gas liquid profile (water can’t seepage me-

dium)
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Figure 8. Close water pipeline accounted for 60%, hydrophobic
pipeline 40% of the gas liquid profile
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Figure 9. Close water pipeline accounted for 80%, hydrophobic
pipeline 20% of the gas liquid profile
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Figure 10. Chart water seepage probability curve
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M=61; N=60;

A =randM, N); B=rand(N, M); P =zeros(M);
Z = zeros(1, 2*M*M); top=-1;

p = input(");

forj=1:M

P(1, j)=1;

end

for j = 1:M*N

if AG)<p

A(G)=1;

else A(G) = 0;

end

if BG) <p

BG) =1;

else B(j) = 0;

end

end

fork=1:M

top =top + 2;

Z(top) =1; Z(top+1)=k;

for j = I:M*M

if Z(top) < M&&B(Z(top), Z(top + 1)) = 1&&P(Z(top) +
1, Z(top+1))=0

Z(top +2) =Z(top) + 1;

Z(top + 3) =Z(top + 1);

top =top + 2;

P(Z(top), Z(top+1))=1;

elseif Z(top + 1) < M&&A(Z(top), Z(top + 1)) = 1&&P
(Z(top), Z(top+1)+1)=0

Z(top + 2) = Z(top);

Z(top+3)=Z(top+ 1)+ I;

top =top + 2;

P(Z(top), Z(top+1))=1;

elseif Z(top) > 1&&B(Z(top)-1, Z(top + 1)) =
1&&P(Z(top)-1, Z(top+1))= =0

Z(top +2)=Z(top) — 1;

Z(top + 3) = Z(top + 1);

top =top + 2;

P(Z(top), Z(top+1))=1;
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elseif Z(top + 1) > 1&&A(Z(top), Z(top + 1)-1) =
1&&P(Z(top), Z(top+1)—1)=0
Z(top + 2) = Z(top);
Z(top+3)=Z(top+1)—1;

top =top + 2;

P(Z(top), Z(top+1))=1;

else top = top — 2;

end

end

end

end

if top =—1

break;

end

end

end

form=1:M

forn=1:N

if Pm, n)=0&&P(m, n+1)=0
A(m, n)=0;

end

if P(n, m)=0&&P(n+1, m)=0
B(n, m)=0;

end

end

end

form=1:M

forn=1:N

x =n—l:n;

if A(m, n)=1

plot(x, x*0+m—1);

else plot(x, x*0+m—1, 't');
end

holdon;

if Bn, m)=1

plot(x*0 +m—1, x);

else plot(x*0+m—1, x, 't');
end

holdon;

end

end
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