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Development of heat supply network using unutilized energy -Application of
reservoirs as heat source-
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We have developed a water source heat pump system using water reservoirs
intended for agricultural applications or flood control as a heat source. In this study, we proposed
a practical model using TDR (Thermal Distribution Rate), which describes natural convection during
heat release from heat pumps, to calculate seasonal variations of heat source temperature. TDR model
shows reasonable changes of heat source temperature regardless of whether heat pumps are operated
or stopped. Several calculations show high energy saving effects >20% compared to air source heat

pumps, indicating that reservoirs are a possible heat source in heat pump systems.
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Ryota Tsubaki: On the texture angle detection used in space-time image velocimetry
(STIV), Water Resources Research 53, pp-10908-10914, 2017
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