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Abstract

This study aims to analyze and evaluate the impact of using a counter-flow heat exchanger on
improving the coefficient of performance (COP) of the vapor-compression refrigeration cycle in
household refrigerators. The experiment was conducted in two phases: the first without the use of a
heat exchanger, during which the low and high pressure readings as well as the temperatures at both
the condenser and evaporator were recorded, and the cycle’s COP was calculated. In the second phase,
a heat exchanger was installed by placing the capillary tube inside the suction line returning from the
evaporator, and the system was operated until the desired freezing temperature in the freezer
compartment was reached. Measurements were then taken of the pressures and temperatures after
installing the heat exchanger, including the temperature of the sub cooled refrigerant liquid after
exiting the heat exchanger and before entering the evaporator, and the temperature of the superheated
vapor before entering the compressor. The results showed a reduction in the flash gas ratio to 8.8%
during the expansion process, ensuring full liquid refrigerant entry into the evaporator, leading to
reduced compressor work, increased cooling capacity, and improved cycle COP. The use of the heat
exchanger also contributed to a 30% reduction in energy consumption, demonstrating the effectiveness
of this approach in enhancing the efficiency of household refrigeration systems.

Keywords: Coefficient of Performance (COP), Heat Exchanger, Household Refrigerator, Refrigerant,
Enthalpy.
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