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Development of Water and Air Multi-source Heat Pump System Using Groundwater
Circulatory Wells
(Part2) Annual Performance Prediction of Air or Water Source Changeable Hybrid Heat Pump
Using Standing Column Well
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We simulated a system using a standing column well (SCW) as a water-heat source, with an air/water-to-water hybrid
heat pump capable of switching between air and water cooling. Although single-tube wells can reduce costs because they
do not require the construction of a new reducing well, water returning from the heat pump could create a short circuit,
adversely affecting the system. It is also expected that the amount of power required by the pump could vary greatly
depending on the level of the groundwater table and other factors. We performed a comparative assessment of annual
performance factors (APF) for the differences between systems using R407C and R410A refrigerant, differences in
temperature due to SCW short circuits, differences in well-pump power, and differences due to climatic zone. As a result,
we calculated an APF of 5.24 for the base system. We also found that a 21% improvement to APF can be expected by
changing from R407C to R410A. We additionally found that under each condition, air/water hybrid cooling improved APF

by 2 to 7% compared to water cooling.
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