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The permeability coefficient k(r) has a discontinuity at r = r 0 , e .g . ,  
as occurs in choking with clay after HC1 treatment .  A published method 
[1] is used to solve the ~roblem for given vMues of the flow in the 
open part of the well and of the pressure on the supply line, 

The isotropic undeformable stratum has a constant thickness H 
and is filled with a homogeneous incompressible liquid; it is drained 
by a single central imperfect  borehole. The overlying and underlying 
horizons are impermeable,  while the steady-state motion obeys 
D'Arcy's law. Then the pressure function r z) satisfies (Fig. 1) the 
equations 
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where p(i) is the pressure in the region with ki(r), bt is viscosity, y is 
density, Q is flow rate, the well is open between heights h and H, r 1 
is the radius of the hole, rz is the.supply radius, and r and z are cy- 
lindrical coordinates. 

We further assume that k(r) ;~ 0 everywhere in the filtration region; 
then (1) is written as 
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The solution to (5) is expressed via a series [1] as 

r co 
�9 Q~ ~ d r  

0(~) = ci + 2 z~ (H --  h) 0 r~i(r) "~ 2 Fro(i) (r, z) fm (i~ (r), (6) 
r i tT"~O 

in which the Fm(i)(r, z) are unknown functions that satisfy 
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On the Fm(i)(r, z) we impose the conditions 
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Fig. I. 

and these are applied to yo(i)(r) to give the recurrence relations 
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In deriving the f0(i)(r) we consider orfly particular solutions to (10), 
i . e . ,  we distinguish a class of solutions to (5) dependent only on the 
arbitrary functions P0(l)(r, z). All the other Fm(i)(r, z) are expressed 
via the previous ones and ul t imately in terms of F0(i)(r, z). From (5) 
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The integrals in (11) can be calculated for values of the ki(r ). 
We take the F0(i)(r,z) as 
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From (9) we have for Fm(i)(r, z) that 
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The first boundary conditions of (3) are obeyed, and obedience to the 
others gives us a linear system of algebraic equations in the an (i) and 
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an (2) Ctn (2) (r~) -~ bn(Z)~n(2) (r~) = O, 

(an(~) anO') + bn(O~na)) r=--r. = (an(%~n~) + b ~ ( ~  {~)) r=~., 

If h --~ 0, then q--~ Q~/2~rlkl(rl)H and sen Xn h--* 0, i .e . ,  system 
(16) becomes homogeneous, and then an(i) = bn(i) = 0, and the  first 
two terms remain in (6), which give a solution for planar radial 
Rltration to a perfect borehole. If we put k I = k 2, we get  the solution 

for continuously varying k(r). In a similar way we readily get the 
solution for the case in which the stratum has constant anisotropy and 
N surfaces of discontinuity in k(r). 

REFERENCES 

I. G, I. Nazarov, "Pressure of a gas jet on an eq~aE-sided wedge, ~ 

PMTF, no. 1, 1962, 
2. M. Muskat, Flow of HomogeneOus Fluids through Porous MedEa 

[Russian translation], Gostoptekhizdat, 1949. 

26 September 1967 Tomsk 

3 4 0  


