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SYNOPSIS : In this study, a series of numerical analyses has been performed in order to evaluate
the performance of a full-scale closed-loop vertical ground heat exchanger constructed in Wonju.
The circulation pipe HDPE, borehole and surrounding ground were modeled using FLUENT, a
finite-volume method (FVM) program, for analyzing the heat transfer process of the system. Two
user—defined functions (UDFs) accounting for the difference in the temperatures of the circulating
inflow and outflow water and the change of the surrounding ground temperature with depth were
adopted in the FLUENT model. The thermal properties of materials estimated in laboratory were
used in the numerical analyses to compare the thermal efficiency of the cement grout with that of
the bentonite grout used in the construction. The results of the simulation provide a verification of
the in situ thermal response test data. The numerical model with the ground thermal conductivity of
4W/mK vyielded the simulation result closer to the in-situ thermal response test than with the
ground thermal conductivity of 3W/mK. From the results of the numerical analyses, the effective
thermal conductivities of the cement and bentonite grouts were obtained to be 3.32W/mK and 2.99
W/mK, respectively.

Key words : closed-loop vertical ground heat exchanger, Finite Volume Method, heat transfer
analysis, cement grout, bentonite grout, thermal conductivity
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