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(82) Numerical analysis and experiments on two-phase displacement in an gpen
fracture
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Abstract

Recently, gas and oil reservoirs are planned to construct in fractured roék mass.
The instability motion such as fingering occurred at an interface between two immis~
cible fluids must be basically studied to prevent groundwater flowing around the res-.
ervoir against contamination due to the leakage of storaged fluids. The present
authors studied on the instability motion in a vertical open fracture by means of some
numerical simulations and experiments in laboratory.

Some cases of numerical simulation were carried out in a similar manner as
Tryggvason and Aref had reported, with different potential velocities around the inter-
face.

Three types of Hele-Shaw cell were prepared as models of open fractures in this
experimental study. Both sides in these cells were sealed with paste. Bottoms of
two of these cells were also sealed to preserve the air in cell from leakage. . Glyc-
erin were downwardly supplied from top of the cell to make an interface with air in
cell. The interface downwardly moves by the gravity acceleration. However, the
velocity of this downward motion in both * completely sealed cell " decreases with
time because of the rise of air pressure. The effect of this velocity on the insta-
bility can be examined by the use of these cells.

As a result, it was clearly shown that the instability motion of the interface
remarkedly grows at the place where the downward velocity is Tow.

* Associate Professor, Faculty of Engineering, Saitama University.
** Associate Professor, Faculty of engineering, University of Tokyo.
*** Graduate Student, Faculty of Engineering, Saitama University.
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