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Experimental Study on Air Source Heat Pump Water Heater with Double Cylinder Compressor
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[ Abstract]

A double cylinder compressor was applied to air source heat pump water heater, and a comprehensive system

mathematical model was established. An experimental prototype was then constructed and tested under three distinct operating

modes: the single-stage compression mode, the two-stage parallel compression mode, and the two-stage series compression mode.

The performance of the system was compared against that of a conventional variable frequency compressor water heater system.

The experimental results indicate that the optimal volume ratio between the two cylinders of the double cylinder compressor ranges

from 0.5 to 0.6. Compared to the conventional system, the double cylinder variable capacity compressor system, when operating in

the two-stage series and two-stage parallel modes, demonstrated significantly higher heating capacity, hot water production, and

Coefficient of Performance (COP). Specifically, the system achieved an average increase of 16% in heating capacity, an average

increase of 22% in hot water production, and an average improvement of 8.6% in COP.
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Fig.1 The working principle of air source heat pump

water heaters with conventional inverter compressors
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Table 1 Ambient temperature under different operating

conditions
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Fig.10 Variations in water temperature and input power
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