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Development of High-Efficiency Renewable Energy Heat Pump System (ReHP)
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Development of High-Efficiency Renewable Energy Heat Pump System (ReHP)

Katsuhiro Miura, Eikichi Ono, Taizo Shimo and Tomohiro Teranishi”

There are increasing expectations for the use of thermal renewable energy in order to save energy and
reduce carbon dioxide (CO,) emissions. A newly-developed renewable energy heat pump system (ReHP)
aims to achieve stable heat utilization by combining several heat sources and highly efficient system
operation by heat recovery between cooling energy and heating energy in the system. We intend to achieve
economical rationality of ReHP by expanding the system capacity. To estimate the performance of ReHP in
operation, it is necessary to conduct system simulations. We developed a procedure for modeling geothermal
heat exchangers with light calculation load to enable system simulation. Geothermal exchangers and their
construction methods were newly developed as heat sources for ReHP. The Sol-Air Heat Pump system
utilizing solar thermal energy was also developed. A ReHP system which utilizes geothermal energy and
air-conditioning exhaust heat for cooling, heating and hot water supply saves about 35% energy compared to
the baseline of a typical air source system. Its life cycle cost over 20 years was less than the baseline. The
amounts of energy saving and CO> reduction were 6.6 times those of the exclusive geothermal system.
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