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Abstract: As the permeability is an important parameter to characterize the ease with which a porous medium transmits
fluids, it is usually obtained by fluid flow experiment using core samples. In order to measure the permeability, however,
an experimental apparatus is required and it might take long measurement time, especially for tight samples. In this study,
the relationship between permeability and porosity as well as drying rate has been investigated to predict the permeability
without a series of measuring experiments. Porosity is measured by drying monitoring method, which measures weight
variation continuously while drying surface-dried saturated sample, and drying rate is obtained from weight variation ratio
with respect to the water saturation. The total of 6 Berea sandstone samples, which have a permeability range of 70 to
670 mD, were used in this work, and a new and empirical equation which could predict permeability of porous sandstone
by using porosity and drying rate were obtained through regression analysis.
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Fig. 1. A representative elemental volume model. (after Ruth et al.,
2013).
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Fig. 2. A Drying rate curve model showing initial transient,
constant rate period, and falling rate period. The falling rate period
is subdivided into capillary dominant and vapor dominant region.
(after Goertz and Knight, 1998).
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Table 1. Dimension and permeability of the specimens used in the
experiment.

Sample D L Perm. P.erm.' .
(mm) (mm) (mD) Classification
BS0501 25.17 35.96 70 Good
BS1301 25.95 32.75 130 Good
BS1501 25.21 38.50 145 Good
BS2501 25.07 37.71 338 Very Good
BS2502 25.14 38.09 326 Very Good
BS5001 25.15 37.96 670 Very Good

*Permeability, £ in mD, may be judged as: poor if k<1, fair if
1 <k <10, moderate if 10 <k <50, good if 50 <k <250, and very good
if k>250 (after Tiab and Donaldson, 2012).

3.86%) (Berea Sandstone Petroleum Cores, 2014).
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Table 2. Porosities and IDRs of the specimens determined by drying
monitoring.

Perm. Porosity

Sample (mD) %) IDR #IDR
BS0501 70 16.07 0.0763 0.00197
BS1301 130 17.99 0.0853 0.00276
BS1501 145 17.87 0.0917 0.00293
BS2501 338 20.37 0.0952 0.00395
BS2502 326 20.56 0.0971 0.00411
BS5001 670 21.63 0.1083 0.00507
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