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[ Abstract]  To further strengthen the evaporator heat transfer efficiency and reduce the system energy consumption. This paper
proposes a novel refrigeration system that utilizes the injection of refrigerant into an evaporator tube through an embedded
perforated capillary based on microchannel structures and jet impingement. The experimental study investigates the effects of
different diameters, pore sizes, and pore spacing of capillaries on the heat transfer performance of the evaporator tube and the
refrigeration system. The experimental results show that at an ambient temperature of 16°C and a refrigerant flow rate of 180 g/min,
the best heat transfer performance was achieved with an embedded perforated capillary structure with a pore diameter of 0.6 mm, a
capillary tube diameter of 3.0 mm, and a pore spacing of 10 cm in the evaporator tube. The surface temperature of the evaporator

tube was the lowest, and its overall wall temperature could reach stability more quickly and have a more uniform distribution with a
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higher heat transfer coefficient.
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transfer experiment with an internal capillary in the
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Fig.8 Surface temperature curve of the evaporating tube with different capillary apertures
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