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Evaluating performances of multiple ground heat exchangers through an analysis of sequential

temperature measurements along a long-distance optic fiber sensor
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This study demonstrated to measure ground temperatures in multiple ground heat exchangers by using a sequential optic
fiber of a length over one kilometer, at a site in Bibai City, Hokkaido. The measurements were analyzed to determine
ground thermal conductivity, heat exchange rate, and Darcy velocity in each borehole through an iterative procedure. As a
result, ground thermal conductivity in boreholes No.3 is 2.5 times higher than others, and the layer for high-conductivity
might be seen in shallow depths with Darcy’s velocity over 200 m/y. The heat pump simulation revealed that the electricity

consumptions were different by only less than 3% among comparison cases with and without groundwater flows.
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