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Development of heat exchanger for geothermal heat pump system by analyzing
thermal regime of the soil layer in the agricultural field

Iwata, Yukiyoshi
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GGeothermal heat pump system is a promising tool for energK—saving. We
examined the shape of heat exchanger for the heat pump heating or cooling a green house. Two
horizontal heat exchangers, the one was Slinky-type, which was one of the most popular heat
exchangers, and the other was Straight-type, which was developed in this study. These were buried at

1.5 m depth and connected to the heat pumps for heating (cooling) greenhouses. Field observation
experiment revealed that the effect of energy saving of the heat pump system with Straight-type heat

exchanger is larger than that with Slinky-type. A 3D-numerical simulation implied that the effect
of energy saving of the heat pump system with the Straight-type heat exchanger buried at 1 m depth
will be similar to that with the Slinky-type buried at 1.5 m depth. These results clearly indicate
that Straight-type heat exchanger is more beneficial tool for the agricultural use to heat or cool
the greenhouse by the geothermal heat pump system.
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