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Experimental Study of Transcritical Carbon Dioxide Two-Stage
Compression Multiejector Refrigeration System
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Abstract: Carbon dioxide refrigeration technology has attracted remarkable attention in recent years owing to its ad-
vantages, such as environmental friendliness and large refrigeration capacity per unit volume. The introduction of
multiejector is of crucial importance for improving the energy efficiency of transcritical carbon dioxide refrigeration
systems. In this paper, a test platform for transcritical carbon dioxide two-stage compression refrigeration systems
equipped with multiejector was designed and built. The changes in the energy efficiency of two-stage compression
refrigeration systems and multiejector refrigeration systems based on two-stage compression under varying operating
conditions were successfully obtained. The influence of the multiejector on key parameters such as the coefficient of
performance (COP) , refrigeration capacity, and compressor power consumption of the systems was accurately quan-
tified. The mechanism for improving the energy efficiency of multiejector refrigeration systems was analyzed,
providing a reference basis and data support for further research on transcritical carbon dioxide multiejector refrigera-
tion systems. The results show that under the boundary conditions of this analysis, the maximum COP of the carbon
dioxide two-stage compression refrigeration system is 2.62, the maximum operating pressure of the system is
7.39 MPa, the maximum COP of the carbon dioxide multiejector refrigeration system is 3.13, and the maximum
operating pressure of the system is 7.11 MPa. In conclusion, compared with the two-stage compression refrigeration
systems, transcritical carbon dioxide two-stage compression refrigeration systems equipped with multiejectors can
increase COP by 19.4% and effectively reduce the optimal high pressure of the system.
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Fig.1 Carbon dioxide two-stage compression refrigera-
tion system
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Fig.2 Carbon dioxide multiejector refrigeration system
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Fig.3 Test platform of CO, refrigeration system
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compression refrigeration system
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Tab.2 Experimental parameters of the two-stage compression refrigeration system
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Tab.3 Experimental parameters of the multiejector refrigeration system
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