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Heat Extraction from a Hot Rock with a single fracture
(Numericl Analysis by a Finite Element Method)

Yoshio MASUDA, Shigeo KIMURA, and Kazuo HAYASHI

Two numerical methods to analyze heat extraction problem through fractured rock are examined. A
specific problem to which the numerical methods are applied assumes a single fracture that drains heat
from neighboring blocks of homogeneous and isofropic impermeable rock. The outlet temperature
history is monitored to evaluate the amount of heat extraction from the rock.

One is the method of Equivalent Porous Media proposed by Gale. In this method the product of the
width, b, and the permiability, k, of a fracture block is kept constant. Therefore, the actual dimen-
sion of b and the actual pemeability of &k are often significantly diffecent from those in the numerical
calculation. The numerical results by this method are not well compared with the analytical data pro-
posed by Gringarten et al., especialy when b is taken much larger than the actual fracture width.

However, the results by the second method, LINC, proposed by the present authers are favorably
compared with the analytical data. In this method the heat and fluid flows in the fracture and those
in the less permeable rock are calculated separately. The interaction between the fractures and the
rock formation is then taken into account through sink and source terms in the governing equations

that are describing the transport phenomena in the respective systems.
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