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(9) Experimental study on the transient behavior of groundwater flow above
heat source in idealized model of fractured rock

Kunio Watanabe*

Kazuya Furukawa*

Abstract

Transient and unstable behavior of thermally induced groundwater flow immediately
above a heat source in idealized model of fractured rock was experimentally studied.
Experiments were performed .in soil box ( dim. ; 105cm x60cmx 15cm ) surrounded with
insulating plates. " The soil box was divided into three parts by two interfaces
which were inclined 6 degrees to horizontal plane. The central part simulating
fractured zone was filled by larger glass spherés of diameter 2.5-3.5mm or 0.5-0.8mm,
and the remaining parts were filled by finer glass spheres of diameter 0.lmm to repre-
sent intact rock mass. Water could freely flow through the interfaces. Heat
was electrically suppiied from bottom of the soil box by the use of rubber heater
seat. Change of temperature distribution was measured by means of 10 thermisters
buried in the model and thermosensitive liquid crystal film ( T.L.C.F. )} set in front
of the model. T.L.C.F. is very convenient to see the two dimensional form of
temperature distribution.

Obtained results were as follows :

(1) It was found very clearly by the use of T.L.C.F. that temperature in high perme-
able fractured zone was considerably lower than it in intact rock at lower part
of the model.

(2) Unstable flow such as plume was generally observed in high permeable fractured
zone.

(3) Quantitative study on the unstable flow above heat source should be needed to

evaluate heat transfer rate in fractured zone.
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