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ABSTRACT: This paper presents the measurement of ground thermal conductivity and the
characteristics of ground thermal diffusion by a ground heat exchanger(GHE). A borehole is
installed to a depth of 175m with a diameter of 150mm. To analyze the thermal diffusion
property of the GHE, thermocouples are installed under the ground near the GHE. The out-
door temperature, the ground temperature, and the water temperature of the GHE are mo-
nitored for evaluating the characteristics of ground thermal diffusion. The ground thermal
conductivity is evaluated by the in-situ thermal response tester and the line source model. It
is found to be 3.08 W/mT in this study. The ground temperature is greatly dependent on the
outdoor temperature from the ground surface to 25m in depth and is stable below 10m in
depth. The surface temperature of the GHE varies as a function of the temperature of
circulating water. But the ground temperature at 1.5m far from the GHE is not changed in
accordance with the temperature of circulating water,
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Fig. 1 Schematic diagram of an in-situ thermal response apparatus for measuring the ground thermal
conductivity and the location of thermocouples for measuring the ground temperature.
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Fig. 2 Temperature distribution of the inlet and
the outlet of the ground heat exchanger
for measuring the thermal conductivity
of ground.
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Fig. 3 Logarithmic time plot of the mean fluid
temperature for calculating the thermal
conductivity of ground.
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Table 1 Specification of the in-situ thermal
response tester and the ground
thermal conductivity in this study

Items Contents
Borehole depth 175 m
Borehole diameter 150 mm
Material of GHE HDPE
Pipe size of GHE 40 mm
Circulating fluid Water
Power injection 5.2 kW
Flow rate 24m°/hr
Test duration time 72 hr
Slope 0.769
Thermal conductivity 3.08 W/mT
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Fig. 4 Daily average outdoor temperature and
ground temperature near the ground heat
exchanger.
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