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Abstract : In this study, changes in performance characteristics of systems using non-condensable gas and
gas purge were compared and analyzed through experiments in order to obtain data on improving the
efficiency of heat pump systems. The main findings obtained in this study are summarized as follows. As
the amount of non-condensable gas increases inside the heat pump system, the cooling capacity, heating
capacity, and coefficient of performance of the device decrease due to the increase in the partial pressure of
the non-condensable gas. By removing the non-condensable gas by installing a gas purge, the increased
pressure was recovered, and the performance was found to be restored to close to 90% of the normal state
by reducing compressor power consumption.
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Fig. 1 Schematic diagram of non-condensable gas

effect on heat pump system
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Fig. 3 Schematic diagram of an experimental apparatus
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Fig. 4 Photograph of an experimental apparatus

Table 1 Experimental nominal conditions

Parameters Conditions
Input non-condensable gas |0, 10, 20, 30, 40, 50 cc
Total refrigerant charge 3,800 g
Gas purger operating time 30 min
Cooling water temperature 30C
Cooling water flow rate 1.9 m*h (32 LPM)
Coolant temperature 13C
Coolant flow rate 1.9 m*h (32 LPM)
Refrigerant R-404A
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