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Bottom-Layer Water in a Shallow Pond as a Heat Source in Summer
Keiichi Sato, Hisashi YosHikosh and Yuji NAGASAKT!

Key words: Storage reservoir, Heat pump, Heat exchanger, Stratification of water temperature, Shallow burying

Summary

To determine if a shallow pond could act as a heat source for a heat exchanger, of an agricultural heat pump,
submerged under the pond surface, a heat exchanger was installed in a shallow pond. Tests were carried out to compare
this system with an identical system buried in the ground. The reason for the performance improvement in the case with
the heat exchanger submerged in the pond was shown. In the case of the submerged system, the ambient water
temperature rose by only 0.2°C even at a distance of 10 cm from the heat exchanger, while an approximately 10°C rise in
soil temperature was observed in the buried system, which continued over lasting days. The present study suggests that
some thermal convection mechanism is formed around the submerged heat exchanger and it contributes to the high heat-

exchange performance in the water.

Division of Hillside Horticulture Research, Western Region Agricultural Research Center, NARO
1 Headquarters, NARO






