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High performance use of ground source heat using underground water flow
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Experiments revealed that horizontally installed ground heat exchangers
cause groundwater flow near the surface layer during rainfall, which affects the amount of heat
exchange. In numerical simulations, OpenFOAM was used to create models corresponding to groundwater
heat exchangers in the soil at different angles in addition to a model with the groundwater flow
perpendicular and parallel to the groundwater flow, and calculations were performed under different
heating conditions and other conditions. The calculation of the porous media was performed using the

Darcy law in the equation of motion to calculate the details of the change in heat transfer when
the direction of the groundwater heat exchanger is changed. The calculation results show that the
heat transfer rate chan?es significantly when the flow is perpendicular to the groundwater flow, but

the effect is very small when the flow is parallel to the groundwater flow by about 10° .
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