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Construction of Ground Effective Thermal Conductivity Database for
Design of Closed-Loop Ground Heat Exchangers

Jae Ho Choi, Byonghu Sohn®, Hyo-Jae Lim™"

ABSTRACT: A ground heat exchanger in a GSHP system is an important unit that
determines the thermal performance of a system and its initial cost. The Size and performance
of this heat exchanger is highly dependent on the thermal properties. A proper design requires
certain site—specific parameters, most importantly the ground effective thermal conductivity, the
borehole thermal resistance and the undisturbed ground temperature. This paper is part of a
research project aiming at constructing a database of these site-specific properties, especially
ground effective thermal conductivity. The objective was to develop and evaluation method, and
to provide this knowledge to design engineers. To achieve these goals, thermal response tests
were conducted using a testing device at nearly 150 locations in Korea. The in—situ thermal
response is the temperature development over time when a known heating load imposed, e.g.
by circulating a heat carrier fluid through the test exchangers. The line—source model was then
applied to the response test data because of its simplicity. From the data analysis, the range of
ground effective thermal conductivity at various sites is 1.5~4.0 W/mK. The results also show
that the ground effective thermal conductivity varies with grouting materials as well as regional

geological conditions and groundwater flow.

Key words: Ground Heat Exchanger(#%5 2 x3}+7]), Ground Effective Thermal Conductivity

(A% FE29dE%), Vertical Closed Loop System(53% o3& A]~H)
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