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Homework #4
Solve the total velocity equation for the pressure gradient (Po. Substitute into the water saturation equation and simplify.

Total velocity equation:
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Solving for (Po,
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Water saturation equation:
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Applying the definition of Darcy’s velocity for water phase,
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Substituting the expression for (Po,
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Reordering, 


[image: image7.wmf](

)

(

)

(

)

ú

û

ù

ê

ë

é

¶

¶

+

¶

¶

+

=

+

ú

ú

û

ù

ê

ê

ë

é

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

Ñ

-

Ñ

-

Ñ

+

Ñ

+

+

-

×

Ñ

-

t

S

t

P

C

C

S

q

D

P

P

D

k

v

k

w

o

w

w

w

w

w

cwo

w

T

cwo

w

w

T

o

o

w

w

w

T

T

w

f

f

g

l

l

l

l

l

l

g

l

g

l

l

l

l

ˆ

1

r


Using the definition of water fractional flow,
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the equation can be simplified as follows,
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Grouping terms,
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Reordering the terms that multiplies depth gradient and capillary pressure gradient independenly,
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And substituting,
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Moving the permeability tensor inside the parenthesis, the 3-dimensional version of the Buckley-Leverett equation is obtained,
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