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In the heating and cooling test in the Akita Plain, the heating COP was
improved by about 0.5 due to the groundwater flow despite the water level drop caused by pumping up
water in winter. Sensitivity calculations using a numerical model showed that the heat exchange well

performance was further improved by increasing the pumping rate, but the rate of improvement
gradually decreased. A potential mapping in the same plain showed that the length of the heat
exchange well can be reduced by up to 30% due to artificial groundwater flow around the pumping
well, and that there is no effect of pumping up to 3 km away from the pumping well.

In the thermal response test in the Yamagata Basin, as in the case of the Akita Plain, a large
improvement in the heat exchange capacity was observed with an increase in the amount of pumped
water. No clear correlation was found between the well distance between and the improvement of the

heat exchange capacity.
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