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The Mobility Ratio
Mobility displacing fluid

Definition M =
Mobility displaced fluid

(Re lative perm./ viscos ity)

displacing
M =
(Re lative perm./ viscos ity)displaced
0.5-10 Light oil watertlood
M=<10-20 CO, flood
120-50 Methane flood

No compressibility in this definition
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lumetric Sweep Efficiency Field Scale...
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Simulated

Incompressible fluids (Simulation results from previous work)
Injector

M=1 Displace a Five-Spot ... M=100 Displacement in a Five-Spot . . .

Producer
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Experimental
Left Hele Shaw; Right M=17
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Channelling in packed columns

S. Hir, M.A., F. Inst. P., F.S.S.

Tate & Lyle Research Laboratory, Keston, Kent
( Recetved August 1952)

Chemical Engineering Science
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ST Instability
x=0 o x=L <0 diesout
Displacing Fluid 2 Displaced Fluid 1 — 8 _J = 0 neu tral
>0 grows
e
( <u unstable
<1 stable down
M~J =0 neutral Yupstream ) ~ Ydown neutral
k >1 unstable > Udown stable
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ST Instability

x=10 x = xf x=L

Displacing Fluid 2 Displaced Fluid 1

Flow
¢ <Ugown unstable
Yupstream ~ ) ~ Ydown neutral
\ > Udown stable
sealed (SSS)
(pu)outlet 0 .
f= 0<f<1 partiallysealed

(Pu)mtlet 1 transparent (SS)
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Sealed Boundary
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Veloc:|ty Profiles, partially seale
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Conclusions

« Derived an analytic solution for ST instability in
compressibility flow

« Behavior of fluid velocity is equivalent to
perturbation analysis

* Increasing velocity toward external boundary
leads to ST instability

« Compressibility always destabilizes

« Partially sealed external boundary stabilizes flow

« Sweep efficiency in CO, storage (no producers)
should be greater than for CO,-EOR

« Commercial simulators do not work well in the

high compressibility limit
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