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                                    Abstract
Air—to—air heat pumps have been widely used for space heating applications in locations with moderate ambient. temperatures. Since their introduction in early fifties, commercially available heat pumps have undergone significant design changes that have made them more reliable, and in some case, even competitive with conventional energy sources such as oil. For heating applications, the instantaneous coefficient of performance, COPH, generally ranges from 1.5 to 3.0 for typical residential unit, depending on the source (outdoor) and sink (indoor) temperatures. In recent years, water-to-water heat pumps have also been analyzed for year round domestic hot water (DHW) and industrial process heat (IPH) applications [1–2]. The COPH of these heat pumps can range from 2.5 to 6.0, depending on the source and sink temperatures. Both water and air source heat pumps operate on the same mechanical vapor compression cycle, and their use is currently limited to a sink temperature of 110°C or lower, primarily due to thermo-chemical instability of the refrigerant above this temperature limit.
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