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A fast-response heat pump water heater using multiple tanks and shape memory alloy valve (SMAV) was developed. For dual-tank design, the water storage is divided into a hot water supply tank where the heating device (condenser coil pipe) is located and a holding tank which is an empty tank for heat storage. The SMAV is a mechanical heat-sensitive device made from shape memory alloy which actuates the valve to open when it is heated up. The hot water supply tank which contains half of the total water storage is heated as a priority while the SMAV is closed in order to isolate the tank so as to double the temperature recovery speed. The SMAV opens when the water temperature in the supply tank reaches a designated value such that the hot water is circulated to the holding tank.The experimental results show that it takes 96 minutes to heat up the dual-tank from 22 to 50oC with COP= 2.1 at ambient temperature 5oC (winter), 51 minutes with COP= 3.3 at ambient temperature 21oC (spring or autumn), and 38 minutes with COP= 3.9 at ambient temperature 40oC (summer). The hot water discharging efficiency is 0.87.






























