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Geo-Heat Transfer Characteristics
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Abstract : This study treats the advantage of in situ line source method measuring the heat transfer capacity of a
borehole, using mobile equipment, to determine the thermal properties of the entire borehole system such as thermal
conductivity, diffusivity, volumetric heat capacity, and borehole thermal resistance. The results from the response test
include not only the thermal properties of the ground and the borehole, but also conditions that are difficult to estimate,
e,g. natural convection in the boreholes, asymmetry in the construction, etc. In this study, 1)theoretical in situ methods
for assessing working fluid temperature variation in U-type PE tube have been introduced, and 2)TRTE(Thermal
Response Test Equipment) has been built based on these kinds of theoretical in situ methods. Basically TRTE consists
of a pump, a heater and temperature sensors for measuring the inlet and outlet temperatures of the borehole. In order to
make equipment easily transportable it is set up on a small trailer. Since the response test takes above two days to
execute, the test was fully automatic in recording measured data using Labview DAS(Data acquisition system) program.
The test was demonstrated in the course of intensive research in this field through the one site at Ulsan city in Korea.
From this kind of thermal properties test of borehole systems in situ, the design of the borehole system can be optimized
regarding the total geological, hydro-geological and technical conditions at the location.
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Fig. 2 Schematic diagram of the ideal borehole and the
actual borehole
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Table. 2 Spcification borehole and experimental condition
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Fig. 6 Fluid temperature from TRTE at Ulsan, versus time
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Fig. 7 Mean fluid temperature from TRTE at Ulsan, versus
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