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This study focused on the uncertainty of the thermal performance of the
geothermal heat exchanger due to the uncertainties in ground thermal properties and geometric
configuration of heat exchanger. The performance uncertainty was analyzed through Monte Carlo
simulations. The results showed that the borehole thermal resistance, which represents the
performance of the underground heat exchanger, can be changed in a wide range of 0.14 to 0.29 mK/W
due to the uncertainty of the geometry and thermal properties.

In addition, a probabilistic estimation method based on Bayesian statistics was presented to
estimate the thermal properties of grout. This method enables us to evaluate the uncertainty of
estimated parameters. Through this, it was confirmed that it is more reasonable compared to the
existing deterministic estimation method because it is possible to visually and numerically judge
how reliable the estimated properties are.
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