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Monitoring of Subsurface Temperature Variation as Geothermal
Utilization
, Byoung Ohan Shim#*, Yoonho Song=*
*(reothermal Resource Department, Korea Institute of Geoscience and Mineral Resources (KIGAM)
Abstract

Long-term temperature monitoring has been performed for ground heat exchanger at the
Earthquake Research Center (ERC) building in Korea Institute of Geoscience and Mineral
Resources (KIGAM). For the 3 years of monitoring, overall temperature increases are
observed at various depths within a borehole heat exchanger. But monitoring of ground
temperature variation at the monitoring well beforehand showed that geothermal utilization
is not the only source for the temperature increase. Because various kinds of sources can

cause the ground temperature change, more thorough investigation should be followed.
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Borshole Depth: 200 m

Fig. 1 Layout of borehole heat exchangers(BHE) and
the monitoring system for Earthquake Research Center
(ERC) building at Korea Institute of Geoscience and
Mineral Resources (KIGAM).
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Fig. 2 Drilling for instaliation of BHE(left) and
instailation of fiber optic cable attached to the
U-tubelright).
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Fig. 3 Temperature profile measured by optical fiber
sensor at the 300 m monitoring well (Shim et al.[1]).
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Fig. 6 Temperature profile and thermal conductivity of
the rock samples from the 300 m monitoring well
(Shim et al!".
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Fig. 7 Temperature profile measured by optical fiber
sensors attached to the U-tubes within the borehole
heat exchangers. CH1 and CH2 represents the
temperatures due to down-going and up-coming flows,
respectively.
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Fig. 8 Long~term temperature monitoring with fiber
optic temperature sensor at various depths within the
borehole heat exchangers.
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Table 1. Average temperature variations at borehole
depths between 90 to 100 m for channels 1 and 3.
Average Temp. (T)
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Fig. 9 Comparison of temperature variations at 100 m
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Fig. 10 Ground temperature variation at 10 m depth of
the 300 m deep monitoring well. Note that minimum
temperature increases about 0.4 C in a year.
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