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Development of heat pump water heater driven by

adsorption cycle combined with gas-fired boiler
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(Nagoya University)
Abstract:

A gasired water heater has a simple structure and fast heat-up time. Another important feature of
the heater is that the hot water output and the efficiency are not influenced by the ambient
temperature. A typical gas-fired water heater has a heat efficiency of approximately 85% in higher
heating value (HHV). Even though the heat efficiency of a high-efficiency type that recovers the latent
heat of the exhaust gas reaches 95%, the gas-fired water heater cannot exceed a theoretical heat
efficiency of 100% because of essential thermodynamic principle.

To overcome the heat efficiency of conventional gas-fired water heaters for commercial use, we
studied a hybrid heat pump water heater that combines a gas-fired water heater and a heat pump. The
study indicated that a combination of gas-fired water heater and adsorption cycle would be the most
practical system that could have the high coefficient of performance, COP, more than 1.3 in any

seasorn.
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