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Investigation of ground thermal characteristics for performance analysis
of borehole heat exchanger

Byoung Ohan Shim, Yoonho Song, Hyoung Chan Kim, Byong Wook Cho, Deok-won Park,
Dohyung Im, Youngmin Lee
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Abstract: A detailed geothermal characteristics survey with numerical simulations of the heat
transfer in a site for ground source heat pump system is necessary for deploying a shallow
geothermal utilization system. Density, specific heat, thermal diffusivity, and thermal
conductivity are measured on 91 core samples from a 300 m deep borehole in KIGAM(Korea Institute
of Geoscience and Mineral Resources). The heat flow is estimated from the thermal gradient and
average thermal conductivity and the correlation between fracture system and hydraulic
conductivity is analyzed. From the obtained ground information of the study site the performance
of the ground heat pump system can be analyzed with some detailed numerical simulations for
seasonal heat pump operation skill and optimal system design techniques.
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Fig. 1 Schematic layout of the boreholes for double
U-tube heat exchanger and observation boreholes in
KIGAM.
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Fig. 2 Temperature versus depth profile in the 300 m
deep observation borehole by optic cable sensor.
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Fig. 3 Density(a), specific heat(b), thermal
diffusivity(c), thermal conductivity(d) distributions
measured from 91 samples in the 300 m deep observation

borehole. a =K/(p -¢), a : thermal diffusivity, K:
thermal conductivity, p : density, c: specific heat.
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Fig. 4 Heat flux calculation from the geothermal
gradient with average hydraulic conductivity.
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Fig. 5 Aperture size and hydraulic conductivity
distributions with depth at the 300 m deep
observation borehole.
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Fig. 6. Three-dimensional televiewer fracture image
analysis at the 300 m deep observation borehole.
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