
Geophysical Research Abstracts, Vol. 8, 01473, 2006
SRef-ID: 1607-7962/gra/EGU06-A-01473
© European Geosciences Union 2006

Application of local porosity theory and
renormalization group approach to estimate
permeability anisotropy of sandstone
U. Fauzi
Department of Physics, Institute of Technology Bandung, Indonesia (umarf@fi.itb.ac.id)

The renormalization group approach was applied to estimate permeability anisotropy
of sandstone directly from the image sections. Each image was divided into several
homogeneous isotropic cells, where the smallest cell was chosen with the help of local
porosity theory concepts. The smallest cell size corresponds to the extreme value of
the entropy function, which is a function of local porosity distribution. We found that
the smallest cell sizes of the clean sandstones samples investigated were in the range
of 100 - 300µm.

Two point correlation functions were applied to estimate both local porosity and lo-
cal specific surface area. Permeability of each smallest cell was calculated using the
Carman-Kozeny formula. Larger cells were then created using a resistor network ana-
log and applying a real space renormalization group approach after the local perme-
ability was calculated. These cells were then rescaled upward until only one effective
permeability value remained.

The results showed that the calculated permeability tended to the measured permeabil-
ity as the renormalization step increased. The coefficient of anisotropy for 2-D images,
defined as the ratio between maximum and minimum estimated permeability, varied
from around 1.0 to 1.8. Estimation of permeability using renormalization groups was
also performed for pseudo 3-D image sections created from serial sections.


