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Development of a Point Source Method Measuring Thermal Properties
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Toshiaki Kumada*
Abstract
The report deals with a point source method measuring thermal properties of

bentonite, which is used as buffer naterials in the repositry of high level
radioactive wastes. The measuring equipment consists of a small spherical bead
of thermister as a point heat source and a temperature sensor, a power supply
system and a system measuring voltage and current. A linear differencial equation
of heat conduction is numerically solved with the finite different method for thenm
odel of heat conduction a test section. The dimension of a eylindrical sample
is 20 o X 20mm, which is fixed with the cylindrical vessel made of acrylic
resin. A thermister bead with lead wires is barried in the central portion of
the sample. The power of about 0.1 W is suppled to the thermister bead and the
transient of resulting temperature of the bead is measured and_compared with
the numerical results of the temperature histry. Thermal properties are deter-
mined so as to fit the temperature histry of numerical calculation with measured
ones. This method can determine thermal properties based on the temperature
" history of few seconds and within few degrees of temperature rise of the heat
source. The small temperature rise of the thermister bead needs to avoid the
change of the dependence of electric resistivity on temperature and the redis-
tribution of moisture content in the bentnite sample. The advantage of the point
sourée nethod as compared with the line source method is to change easily the

moisture content and the pressure in the sample.

Work performed by T.Kumada under contract with Power Reactor and Nuclear Fuel
Development Corporation
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