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Abstract

Taiwan, located on the Pacific Ring of Fire, possesses abundant geothermal
resources beneath its surface. In recent years, the government has once again
investigated geothermal resources. Geothermal power generation relies on three
essential conditions: adequate heat source, water, and a pathway for fluid flow
through the rock mass. In rock masses, the pathways for fluid flow are primarily
fractures, where hydraulic apertures are important parameters. While for fluid storage,

the mechanical apertures and porosity are important properties.

In this study, the YOKO2 porosity/permeability measurement system was used
to measure the porosity and permeability of intact sandstone samples from the
Wuchishan Formation, and slate samples from the Hongye Formation. Additionally,
samples of sandstone containing joints were tested for hydraulic apertures and
mechanical apertures. Porosity and mechanical apertures were measured using the
Boyle’s law, while permeability and hydraulic apertures were determined using
steady-state tests and pulse decay methods, respectively. The results indicated that
for all slate samples, there is little difference in porosity. With generally higher
permeability in the parallel foliation orientation. For sandstone, the porosity was 3.7%
to 4.7%, and permeability ranged from 107 m2to 101" m2 For sandstone samples
with joints, hydraulic apertures varied from 9 um to 26pum, and jointed sandstone
exhibited significantly greater contributions to fluid flow than intact rock. Mechanical
apertures ranged from 600 pum to 730 pm. Subsequent microscopic structure
observations will be conducted to explain the differences in permeability between

samples of parallel and perpendicular foliation slate.
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