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Darcy’'s equation

(P, — Pys) X (ko X R)

o 412 x 1B, [z-n.(n.q-?z [:i})] Equation for normal
fluid flow through
(B =P x(ky xh) porous medium
19 424 % 100, T2 [in (0472 {2})]
Neglected forces in case Significant forces in case
of low fluid velocities of high fluid velocities
Capillary force Compression force

Gravitational force

Inertial forces

Capillary force
Turbulent friction force Inertial forces
Turbulent friction force



Modification of Darcy's law

The equation of Forscheimer (1901)

The equation of Jones (1967)

N\

For oil wells For gas wells

P,—P,r=Aq:+Bq,RP% - P,f,f = Aqg + Bq,

2.30 x 10714 xB;,Ep L 316X 1012

h. 2 RV

1128, [in (04722

p=—r— v Mp-
koh

B factor:
dominant role in
the flow of the
fluids



The [ factor

 inherited from the equation of Forscheimer
e causes the differences from the Darcy equation
» literature —— lot of formula for the beta factor

Examples for the investigated p factors

Geertsma Pascal Cole & Hartman
(1974) (1980) (1998)

0.005 ) 8.17 x 10° @>%7

Authors

Equations (@,S.Skn_s J-1.79



The steps of our Investigation

I. Grouping & classing based on
similar trends of the curves

II. Sensitivity analysis for oil and gas
wells — individual properties

III.Sensitivity analysis for oil and gas
wells — based on depth



Significant differences between
the 20 3 equations
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pB-factor [1/ft]
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Group Ill.
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Percent change of B [%]
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=45 Classes
= Class C

Percent change of 8 [%]

0,3 0,35

18 ==mBl9 ===R9 = B14 == Bl eeef5

Class D _ CIaSS D

Percent change of B [%]




Sensitivity analyzes

In case of oil: In case of gas:
s Permeability(k) s Permeability(k)
= Viscosity(un) s Viscosity(u)
s Formation volume
factor(Bo)
s Reservoir

thickness(h)

12



Grouplll.
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A q [Mscf/day]
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Sensitivity 7o
analyzes based el
on the depth e
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Results of the research
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Bz B, = 6.15 X 1010(f)~155 sandstone
) limestone
Bs B, = 1.98 x 101 (k)16 sandstone
) limestone

1. Choose B factors : :
which-measured 2. Investigate the 3. Which class
cores are equal with B factors values with mm) | should be
ST FESETE T changing porosity chosen from

6. Decide which : 4. Examine the A
beta factor is |4 > V\thcrdgbroup @ | magnitudes of
the best in our Snou € the measured

0 19
conditions chgsen from B factors
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