©
2019 2021

Evaluating acceptable conditions of soils around heat exchanger for geothermal
heat pump system

Iwata, Yukiyoshi
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To reduce the initial cost, horizontal geothermal heat pump system may be
useful because there is a possibility to install heat exchanger cheaper. We conducted field research
and 3-D numerical simulation for the horizontal heat pump system. First, we used a model
considering heat conduction. We found that calculated temperature of the antifreeze solution at the
outlet of the heat exchanger, which determines the efficiency of the heat pump system, were
significantly higher than the observed values. This was probably because of the heat transportation
of vapor flow, which occurs in unsaturated soil with high soil temperature and large thermal
gradient. Thus, we developed a model to obtain apparent thermal conductivity, and found this method
was useful for accurate calculation of the horizontal geothermal heat pump system. We also found the
possibility that it may be possible not to use contact materials such as sand around the heat

exchangers of horizontal heat pump system.
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Thermal regime in unsaturated soil around the heat exchanger for horizontal geothermal heat pump system: A field observation
and numerical simulation
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