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Numerical investigation of foam drilling fluid flow in the
oil wells annulus
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Abstract- Accurate estimation of the pressure losses for non-Newtonian drilling fluids inside annulus is quite
important to determine pump rates and select mud pump systems during wellbore drilling operation. The aim of this
study is to simulate non-Newtonian (power law and Herschel-Bulkly) foam flow in underbalanced drilling condition
through wellbore annulus using finite volume method. The effect of various operational parameters on pressure loss
such as fluid rheology, foam fluid velocity, foam quality, drillpipe rotation and wellbore eccentricity, have been
considered. Simulation results were compared with the previously published experimental data. The agreement was
close with an average relative error less than 5%. The results of numerical method are closer to experimental data for
Herschel Bulkly model for foam fluid. Also, the results of numerical method, showed that pressure drop increases with
increasing the foam fluid velocity and quality and it decreases with increasing eccentricity, but drillpipe rotation don’t
have noticeable effect on pressure drop.

Keywords: Pressure Loss, Non- Newtonian Foam Fluid, Finite Volume Method, Drilling Parameters, Wellbore Annulus.
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1. Underbalanced Drilling (UBD)
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3. Power Law (PL)
4 . Herschel-Bulkly (HB)

Y oploss 1Y 093 AVAY o 59 g S50 (ustihn

330 w0 mels]

x/$\ y 002

350 02 et o9l

0.02 0.02

Sl 9 35 eed il glad LSl ) IS

5 ol ' Sgame e g consasd S 53 soae b,
9 Ay 5l a5 SIS gy 4 pSle SYolee (gluatenS
4 S SYolee Jo j0 (gt 80 B o plol il o0
SilodinnS gl caSgld I3l 5 5l anlllas opl o ] o
6 goas gile e o ad oolitul oSl &Yslas Jo o
b (S99, Joe b 5l JLed il s LS el
3 e ) gl i e s S CehS oSl Sy oS
(Sl Joe 50 5l Jolo sove @l wd ow)p (4RSS
P98 0 dulie ARALe I s b

&S Jlow Olooguas -Y
&S (S g codns )Y

50 i S S o 5 0 e 90 IS S

Vg
= x100 )
\Z +VI

1. Finite Volume Method (FVM)
2 . Revolution Per Minute
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1. Dynamic Test Facility (DTF)

2. Foam Generator Viscometer (FGV)
3. Genetic Algorithm

4. Sum Square Error (SSE)

5. Correlation Coefficient (R)
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